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(54) LIQUID CRYSTAL DISPLAY DEVICE AND POWER SOURCE SUPPLYING 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power source supplying device which is 
capable of reducing the number of mounting components of a thermistor and the like 
and at the same time which is capable of supplying power performing the temperature 
compensation of the temperature characteristics being the objects of a drive such as 
a liquid crystal display element or the like and also which is capable of reducing power 
consumption of the display element and a liquid crystal display device using the power 
source supplying device. 

SOLUTION: In a liquid crystal display device capable of changing over an operation 



mode to an all-screen display mode and a partial display mode by changing the 
number of driving scanning electrodes among entire scanning electrodes of a liquid 
crystal display panel, a power source supplying circuit 4 is provided with a switching 
circuit 9 stopping the supply of a second power source voltage in the case of the 
partial display mode between first and second power source voltages whose 
temperature gradients are different and an adding circuit 8 outputting a driving voltage 
having a prescribed temperature gradient in accordance with a power source voltage 
to be supplied. Then, the temperature gradient of the driving voltage roughly coincides 
with the temperature gradient of the light transmissivity of the display panel in the 
case of the all-screen display mode and is within temperature gradient maintaining the 
transmissivity of the display panel to be roughly constant when the display panel is 
driven based on the driving voltage having that temperature gradient in the case of the 
partial display mode. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The full-screen-display mode which displays various images on the whole 
screen using all the pixels of a liquid crystal display panel, A mode of operation is set 
at a switchable liquid crystal display in the sector display mode which displays various 
images on some screens corresponding to the pixel which made the pixel of the 
remaining scan electrodes un-choosing, and chose it while choosing the pixel of some 
scan electrodes among all the scan electrodes of a liquid crystal display panel. It has a 
current supply means to supply the driver voltage for said liquid crystal display panel 
drive. Said current supply means The electric power supply control means which 
suspends supply of the power from the power source which set beforehand among 
two or more power sources from which the temperature gradient of an electrical 
potential difference differs at least in the case of said sector display mode, The liquid 
crystal display characterized by having the temperature gradient adjustment device 
which outputs said driver voltage of the temperature gradient beforehand defined 
according to the power supplied from power sources other than the power source by 
which supply of power was suspended with said electric power supply means among 
two or more power sources from which the temperature gradient of said electrical 
potential difference differs. 

[Claim 2] In the liquid crystal display which can change the number of the scan 
electrodes corresponding to the pixel chosen among all the scan electrodes of a liquid 
crystal display panel It has a current supply means to supply the driver voltage for 
said liquid crystal display panel drive. Said current supply means The electric power 
supply control means which suspends supply of the power from the power source 
beforehand defined according to the number of the scan electrodes corresponding to 
said pixel to choose among two or more power sources from which the temperature 
gradient of an electrical potential difference differs, The liquid crystal display 
characterized by having the temperature gradient adjustment device which outputs 
said driver voltage of the temperature gradient beforehand defined according to the 
power supplied from power sources other than the power source by which supply of 
power was suspended with said electric power supply means among two or more 
power sources from which the temperature gradient of said electrical potential 
difference differs. 

[Claim 3] It is the liquid crystal display characterized by the temperature gradient of 
said driver voltage in the case of said full-screen-display mode supporting the 
temperature characteristic of the permeability of said liquid crystal display panel in a 
liquid crystal display according to claim 1. 



[Claim 4] It is the liquid crystal display characterized by being within the limits of the 
temperature gradient which maintains the permeability of said liquid crystal display 
panel to abbreviation regularity in the temperature requirement beforehand appointed 
when the temperature gradient of said driver voltage in the case of said sector display 
mode drove said liquid crystal display panel in a liquid crystal display according to 
claim 1 based on said driver voltage of the temperature gradient. 
[Claim 5] In a liquid crystal display according to claim 2, the temperature gradient of 
said driver voltage in the case of choosing the pixel of all the scan electrodes of said 
liquid crystal display panel The temperature characteristic of the permeability of said 
liquid crystal display panel is supported. The temperature gradient of said other driver 
voltage The liquid crystal display characterized by being within the limits of the 
temperature gradient which maintains the permeability of said liquid crystal display 
panel to abbreviation regularity in the temperature requirement beforehand appointed 
when said liquid crystal display panel was driven based on said driver voltage of the 
temperature gradient. 

[Claim 6] The power supply unit characterized by to have the temperature gradient 
adjustment device which outputs the output voltage of the temperature gradient 
beforehand defined according to the power supplied from power sources other than 
the power source by which supply of power was alternatively suspended with said 
electric power supply means among two or more power sources to which the 
temperature gradient of said electrical potential difference differs from the electric 
power supply control means which suspends alternatively supply of the power from 
the power source beforehand defined among two or more power sources from which 
the temperature gradient of an electrical potential difference differs. 
[Claim 7] The temperature gradient of said output voltage when power is supplied 
from two or more power sources of all from which the temperature gradient of said 
electrical potential difference differs in a power supply unit according to claim 6 is a 
power supply unit characterized by supporting the temperature characteristic of the 
drive object which supplies said output voltage. 

[Claim 8] In a power supply unit according to claim 6 or 7 said temperature gradient 
adjustment device The first and the second operational amplifier by which the first 
supply voltage was connected to the first input terminal, respectively, The first 
resistance to which one side was connected to the second supply voltage, and 
another side was connected to the second input terminal of said first operational 
amplifier, The second resistance to which one side was connected to the second input 
terminal of said first operational amplifier, and another side was connected to the 
output terminal of said first operational amplifier, The third resistance to which one 
side was connected to the second input terminal of said second operational amplifier, 
One side is connected to the second input terminal of said second operational 
amplifier, and another side is equipped with the fourth resistance connected to the 



output terminal of said second operational amplifier, and is constituted. The 
resistance of the fourth resistance from said first, The temperature gradient of the 
electrical potential difference of the output terminal of said second operational 
amplifier is adjusted to said 1 st temperature gradient by the value of said first and the 
second supply voltage. Said electric power supply control means The power supply 
unit characterized by being the switching circuit which connects another side of said 
third resistance to said the first output terminal or fixed electrical potential difference 
of an operational amplifier alternatively. 

[Claim 9] In a power supply unit according to claim 6 or 7 said temperature gradient 
adjustment device The first and the second operational amplifier by which the fixed 
electrical potential difference was connected to the first input terminal, respectively, 
The first resistance to which one side was connected to the first supply voltage, and 
another side was connected to the second input terminal of said first operational 
amplifier, The second resistance to which one side was connected to the second 
supply voltage, and another side was connected to the second input terminal of said 
first operational amplifier, The third resistance to which one side was connected to 
the second input terminal of said first operational amplifier, and another side was 
connected to the output terminal of said first operational amplifier, The fourth 
resistance to which one side was connected to the second input terminal of said 
second operational amplifier, One side is connected to the second input terminal of 
said second operational amplifier, and another side is equipped with the fifth 
resistance connected to the output terminal of said second operational amplifier, and 
is constituted. The resistance of the fifth resistance from said first. The temperature 
gradient of the electrical potential difference of the output terminal of said second 
operational amplifier is adjusted to said 1st temperature gradient by the value of said 
first and the second supply voltage. Said electric power supply control means The 
power supply unit characterized by being the switching circuit which connects 
another side of said fourth resistance to said the first output terminal or said second 
supply voltage of an operational amplifier alternatively. 

[Claim 10] In a power supply unit according to claim 6 or 7 said temperature gradient 
adjustment device The first operational amplifier by which the fixed electrical 
potential difference was connected to the first input terminal, and the second 
operational amplifier by which the first supply voltage was connected to the first input 
terminal, The first resistance to which one side was connected to the second supply 
voltage, and another side was connected to the second input terminal of the first 
operational amplifier, The second resistance to which one side was connected to the 
second input terminal of said first operational amplifier, and another side was 
connected to the output terminal of said first operational amplifier, The third 
resistance to which one side was connected to the second input terminal of said 
second operational amplifier, One side is connected to the second input terminal of 



said second operational amplifier, and another side is equipped with the fourth 
resistance connected to the output terminal of said second operational amplifier, and 
is constituted. The resistance of the fourth resistance from said first, The 
temperature gradient of the electrical potential difference of the output terminal of 
said second operational amplifier is adjusted to said first temperature gradient by the 
value of said first and the second supply voltage. Said electric power supply control 
means The power supply unit characterized by being the switching circuit which 
connects another side of said third resistance to said the first output terminal or fixed 
electrical potential difference of an operational amplifier alternatively. 
[Claim 1 1] In a power supply unit according to claim 6 or 7 said temperature gradient 
adjustment device An operational amplifier and the first resistance to which one side 
was connected to the first supply voltage, and another side was connected to the 
second input terminal of said operational amplifier. The second resistance to which 
one side was connected to the second input terminal of said operational amplifier, The 
third resistance to which one side was connected to the fixed electrical potential 
difference, and another side was connected to the first input terminal of said 
operational amplifier, One side is connected to the first input terminal of said 
operational amplifier, and another side is equipped with the fourth resistance 
connected to the output terminal of said operational amplifier, and is constituted. With 
the resistance of the fourth resistance from said first It is the power supply unit which 
the temperature gradient of the electrical potential difference of the output terminal 
of said operational amplifier is adjusted to said first temperature gradient, and is 
characterized by said electric power supply control means being a switching circuit 
which connects another side of said second resistance to the second supply voltage 
or fixed electrical potential difference alternatively. 

[Claim 12] In a power supply unit according to claim 6 or 7 said temperature gradient 
adjustment device The operational amplifier by which the first supply voltage was 
connected to the first input terminal, and the first resistance to which one side was 
connected to the second input terminal of said operational amplifier, One side is 
connected to the second input terminal of said operational amplifier, and another side 
is equipped with the second resistance connected to the output terminal of said 
operational amplifier, and is constituted. With the resistance of said first or the second 
resistance The temperature gradient of the electrical potential difference of the 
output terminal of said operational amplifier is adjusted to said first temperature 
gradient. Said electric power supply control means Said first and second supply 
voltage are a power supply unit characterized by being [ in / are the switching circuit 
which connects another side of said second resistance to the second supply voltage 
alternatively, and / predetermined temperature ] the same as that of the electrical 
potential difference of the output terminal of said operational amplifier. 
[Claim 13] In a power supply unit according to claim 6 or 7 said temperature gradient 



adjustment device It has the first resistance to which one side was connected to the 
first supply voltage, and the second resistance to which one side was connected to 
another side of said output terminal, and is constituted. With the resistance of said 
first or the second resistance The temperature gradient of the electrical potential 
difference of the connection of said first and the second resistance is adjusted to said 
first temperature gradient. Said electric power supply control means Said first and 
second supply voltage are a power supply unit characterized by being [ in / are the 
switching circuit which connects another side of said second resistance to the second 
supply voltage alternatively, and / predetermined temperature ] the same as that of 
the electrical potential difference of the output terminal of said operational amplifier. 
[Claim 14] In a power supply unit according to claim 6 or 7 said temperature gradient 
adjustment device The first resistance to which one side was connected to the first 
supply voltage, and the second resistance to which one side was connected to 
another side of said output terminal, It has a means to reduce the impedance of the 
electrical potential difference of the connection of said first and the second 
resistance, and is constituted. With the resistance of said first or the second 
resistance The temperature gradient of the electrical potential difference of the 
connection of said first and the second resistance is adjusted to said first 
temperature gradient. Said electric power supply control Said first and second supply 
voltage are a power supply unit characterized by being [ in / are the switching circuit 
which connects another side of said second resistance to the second supply voltage 
alternatively, and / predetermined temperature ] the same as that of the electrical 
potential difference of the output terminal of said operational amplifier. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention changes the driver zone of a liquid 
crystal display panel, and relates to the liquid crystal display and power supply unit of 
an image which can change a viewing area. 
[0002] 



[Description of the Prior Art] As the characteristic curve of the light transmittance 
for every temperature of a liquid crystal display component is shown in drawing 19 , 
the liquid crystal display component has the temperature characteristic, and, as for 
the driver voltage, it is common that it is dependent on surrounding temperature. 
Therefore, in order to keep constant the display quality of the liquid crystal display 
which consists of liquid crystal display components, the power supply unit which 
supplies the driver voltage which drives the liquid crystal display component needs to 
compensate the temperature characteristic of the liquid crystal display component. 
Therefore, in this kind of power supply unit, the temperature characteristic of a liquid 
crystal display component was compensated by using a component with the 
temperature characteristic, for example, a thermistor etc., and changing the driver 
voltage supplied to a liquid crystal display component according to temperature. There 
is a thing equipped with the mode of operation with the sector-display mode which 
displays an image on some screens using the pixel corresponding to the scan 
electrode which chose only the desired scan electrode in the liquid crystal display 
among the full-screen-display mode which displays an image on the whole screen 
using all the pixels of a liquid crystal display panel, and all the scan electrodes 
(scanning line) of a liquid crystal display panel, made the remaining scan electrodes 
un-choosing and chose them on the other hand. That is, when this liquid crystal 
display is applied to a clock, when displaying a calender etc., it drives in 
full-screen-display mode, and when displaying only time of day, reduction of the 
power consumption of the whole equipment is aimed at by making it sector display 
mode and making small drive area of a liquid crystal display panel. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the miniaturization list of device 
capacity is expected the cost cut, therefore the electronic equipment which uses a 
liquid crystal display as components needed to maintain display quality to reduction 
and coincidence of mounting components, such as a thermistor. Moreover, to reduce 
power consumption further is desired in electronic equipment which changes the 
mode of operation of a liquid crystal display to sector display mode, and reduces 
power consumption as mentioned above. 

[0004] Then, the purpose of this invention aims at offering the liquid crystal display 
which uses the power supply unit which can supply the power which carries out 
temperature compensation of the temperature characteristic for [, such as a liquid 
crystal display component, ] a drive to reduction and coincidence of mounting 
components, such as a thermistor, and can reduce power consumption, and this power 
supply unit. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, a configuration according to claim 1 The full-screen-display mode which 



displays various images on the whole screen using all the pixels of a liquid crystal 
display panel, A mode of operation is set at a switchable liquid crystal display in the 
sector display mode which displays various images on some screens corresponding to 
the pixel which made the pixel of the remaining scan electrodes un-choosing, and 
chose it while choosing the pixel of some scan electrodes among all the scan 
electrodes of a liquid crystal display panel. It has a current supply means to supply the 
driver voltage for said liquid crystal display panel drive. Said current supply means The 
electric power supply control means which suspends supply of the power from the 
power source which set beforehand among two or more power sources from which the 
temperature gradient of an electrical potential difference differs at least in the case of 
said sector display mode, It is characterized by having the temperature gradient 
adjustment device which outputs said driver voltage of the temperature gradient 
beforehand defined according to the power supplied from power sources other than 
the power source by which supply of power was suspended with said electric power 
supply means among two or more power sources from which the temperature gradient 
of said electrical potential difference differs. 

[0006] In the liquid crystal display which can change the number of the scan 
electrodes corresponding to the pixel which chooses a configuration according to 
claim 2 among all the scan electrodes of a liquid crystal display panel It has a current 
supply means to supply the driver voltage for said liquid crystal display panel drive. 
Said current supply means The electric power supply control means which suspends 
supply of the power from the power source beforehand defined according to the 
number of the scan electrodes corresponding to said pixel to choose among two or 
more power sources from which the temperature gradient of an electrical potential 
difference differs, It is characterized by having the temperature gradient adjustment 
device which outputs said driver voltage of the temperature gradient beforehand 
defined according to the power supplied from power sources other than the power 
source by which supply of power was suspended with said electric power supply 
means among two or more power sources from which the temperature gradient of said 
electrical potential difference differs. 

[0007] The configuration according to claim 3 is characterized by the temperature 
gradient of said driver voltage in the case of said full-screen-display mode supporting 
the temperature characteristic of the permeability of said liquid crystal display panel 
in the liquid crystal display according to claim 1. 

[0008] The configuration according to claim 4 is characterized by the temperature 
gradient of said driver voltage in the case of said sector display mode being within the 
limits of the temperature gradient which maintains the permeability of said liquid 
crystal display panel to abbreviation regularity in the temperature requirement 
beforehand appointed when said liquid crystal display panel was driven based on said 
driver voltage of the temperature gradient in the liquid crystal display according to 



claim 1. 

[0009] The temperature gradient of said driver voltage in case a configuration 
according to claim 5 chooses the pixel of all the scan electrodes of said liquid crystal 
display panel in a liquid crystal display according to claim 2 The temperature 
characteristic of the permeability of said liquid crystal display panel is supported. The 
temperature gradient of said other driver voltage When said liquid crystal display panel 
is driven based on said driver voltage of the temperature gradient, it is characterized 
by being within the limits of the temperature gradient which maintains the permeability 
of said liquid crystal display panel to abbreviation regularity in the temperature 
requirement appointed beforehand. 

[0010] The electric power supply control means which suspends alternatively supply 
of the power from the power source which defined the configuration according to 
claim 6 beforehand among two or more power sources from which the temperature 
gradient of an electrical potential difference differs, It is characterized by having the 
temperature gradient adjustment device which outputs the output voltage of the 
temperature gradient beforehand defined according to the power supplied from power 
sources other than the power source by which supply of power was alternatively 
suspended with said electric power supply means among two or more power sources 
from which the temperature gradient of said electrical potential difference differs. 
[0011] The temperature gradient of said output voltage when power is supplied is 
characterized by supporting the temperature characteristic of the drive object which 
supplies said output voltage from two or more power sources of all from which, as for 
a configuration according to claim 7, the temperature gradient of said electrical 
potential difference differs in a power supply unit according to claim 6. 
[0012] A configuration according to claim 8 is set to a power supply unit according to 
claim 6 or 7. Said temperature gradient adjustment device The first and the second 
operational amplifier by which the first supply voltage was connected to the first input 
terminal, respectively, The first resistance to which one side was connected to the 
second supply voltage, and another side was connected to the second input terminal 
of said first operational amplifier, The second resistance to which one side was 
connected to the second input terminal of said first operational amplifier, and another 
side was connected to the output terminal of said first operational amplifier, The third 
resistance to which one side was connected to the second input terminal of said 
second operational amplifier, One side is connected to the second input terminal of 
said second operational amplifier, and another side is equipped with the fourth 
resistance connected to the output terminal of said second operational amplifier, and 
is constituted. The resistance of the fourth resistance from said first, The 
temperature gradient of the electrical potential difference of the output terminal of 
said second operational amplifier is adjusted to said 1st temperature gradient by the 
value of said first and the second supply voltage. Said electric power supply control 



means It is characterized by being the switching circuit which connects another side 
of said third resistance to said the first output terminal or fixed electrical potential 
difference of an operational amplifier alternatively. 

[0013] A configuration according to claim 9 is set to a power supply unit according to 
claim 6 or 7. Said temperature gradient adjustment device The first and the second 
operational amplifier by which the fixed electrical potential difference was connected 
to the first input terminal, respectively, The first resistance to which one side was 
connected to the first supply voltage, and another side was connected to the second 
input terminal of said first operational amplifier, The second resistance to which one 
side was connected to the second supply voltage, and another side was connected to 
the second input terminal of said first operational amplifier, The third resistance to 
which one side was connected to the second input terminal of said first operational 
amplifier, and another side was connected to the output terminal of said first 
operational amplifier, The fourth resistance to which one side was connected to the 
second input terminal of said second operational amplifier, One side is connected to 
the second input terminal of said second operational amplifier, and another side is 
equipped with the fifth resistance connected to the output terminal of said second 
operational amplifier, and is constituted. The resistance of the fifth resistance from 
said first, The temperature gradient of the electrical potential difference of the output 
terminal of said second operational amplifier is adjusted to said 1st temperature 
gradient by the value of said first and the second supply voltage. Said electric power 
supply control means It is characterized by being the switching circuit which connects 
another side of said fourth resistance to said the first output terminal or said second 
supply voltage of an operational amplifier alternatively. 

[0014] A configuration according to claim 10 is set to a power supply unit according to 
claim 6 or 7. Said temperature gradient adjustment device The first operational 
amplifier by which the fixed electrical potential difference was connected to the first 
input terminal, and the second operational amplifier by which the first supply voltage 
was connected to the first input terminal, The first resistance to which one side was 
connected to the second supply voltage, and another side was connected to the 
second input terminal of the first operational amplifier, The second resistance to 
which one side was connected to the second input terminal of said first operational 
amplifier, and another side was connected to the output terminal of said first 
operational amplifier. The third resistance to which one side was connected to the 
second input terminal of said second operational amplifier, One side is connected to 
the second input terminal of said second operational amplifier, and another side is 
equipped with the fourth resistance connected to the output terminal of said second 
operational amplifier, and is constituted. The resistance of the fourth resistance from 
said first, The temperature gradient of the electrical potential difference of the output 
terminal of said second operational amplifier is adjusted to said first temperature 



gradient by the value of said first and the second supply voltage. Said electric power- 
supply control means It is characterized by being the switching circuit which connects 
another side of said third resistance to said the first output terminal or fixed electrical 
potential difference of an operational amplifier alternatively. 

[001 5] A configuration according to claim 1 1 is set to a power supply unit according to 
claim 6 or 7. Said temperature gradient adjustment device An operational amplifier and 
the first resistance to which one side was connected to the first supply voltage, and 
another side was connected to the second input terminal of said operational amplifier, 
The second resistance to which one side was connected to the second input terminal 
of said operational amplifier, The third resistance to which one side was connected to 
the fixed electrical potential difference, and another side was connected to the first 
input terminal of said operational amplifier. One side is connected to the first input 
terminal of said operational amplifier, and another side is equipped with the fourth 
resistance connected to the output terminal of said operational amplifier, and is 
constituted. With the resistance of the fourth resistance from said first The 
temperature gradient of the electrical potential difference of the output terminal of 
said operational amplifier is adjusted to said first temperature gradient, and said 
electric power supply control means is characterized by being the switching circuit 
which connects another side of said second resistance to the second supply voltage 
or fixed electrical potential difference alternatively. 

[0016] A configuration according to claim 12 is set to a power supply unit according to 
claim 6 or 7. Said temperature gradient adjustment device The operational amplifier by 
which the first supply voltage was connected to the first input terminal, and the first 
resistance to which one side was connected to the second input terminal of said 
operational amplifier. One side is connected to the second input terminal of said 
operational amplifier, and another side is equipped with the second resistance 
connected to the output terminal of said operational amplifier, and is constituted. With 
the resistance of said first or the second resistance The temperature gradient of the 
electrical potential difference of the output terminal of said operational amplifier is 
adjusted to said first temperature gradient. Said electric power supply control means 
It is the switching circuit which connects another side of said second resistance to 
the second supply voltage alternatively, and said first and second supply voltage are 
characterized by being the same as that of the electrical potential difference of the 
output terminal of said operational amplifier in predetermined temperature. 
[001 7] A configuration according to claim 1 3 is set to a power supply unit according to 
claim 6 or 7. Said temperature gradient adjustment device It has the first resistance to 
which one side was connected to the first supply voltage, and the second resistance 
to which one side was connected to another side of said output terminal, and is 
constituted. With the resistance of said first or the second resistance The 
temperature gradient of the electrical potential difference of the connection of said 



first and the second resistance is adjusted to said first temperature gradient. Said 
electric power supply control means It is the switching circuit which connects another 
side of said second resistance to the second supply voltage alternatively, and said 
first and second supply voltage are characterized by being the same as that of the 
electrical potential difference of the output terminal of said operational amplifier in 
predetermined temperature. 

[0018] A configuration according to claim 14 is set to a power supply unit according to 
claim 6 or 7. Said temperature gradient adjustment device The first resistance to 
which one side was connected to the first supply voltage, and the second resistance 
to which one side was connected to another side of said output terminal, It has a 
means to reduce the impedance of the electrical potential difference of the 
connection of said first and the second resistance, and is constituted. With the 
resistance of said first or the second resistance The temperature gradient of the 
electrical potential difference of the connection of said first and the second 
resistance is adjusted to said first temperature gradient. Said electric power supply 
control It is the switching circuit which connects another side of said second 
resistance to the second supply voltage alternatively, and said first and second supply 
voltage are characterized by being the same as that of the electrical potential 
difference of the output terminal of said operational amplifier in predetermined 
temperature. 
[0019] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained, referring to a drawing suitably. 

[0020] (1) The block diagram 1 of an operation gestalt (1-1) liquid crystal display is an 
outline configuration block Fig. of the liquid crystal display concerning the operation 
gestalt of this invention. This liquid crystal display 1 is equipped with the liquid crystal 
display panel 2 which displays various images, the liquid crystal drive circuit 3 which 
drives the liquid crystal display panel 2, the current supply circuit 4 which supplies the 
driver voltage Vz for a liquid crystal display panel drive to the liquid crystal drive 
circuit 3, and the drive control circuit 5 which controls the liquid crystal drive circuit 3 
and the current supply circuit 4 based on the indicative data from the outside (CPU 
etc.), and the control data for [ various ] control, and is constituted. Here, the liquid 
crystal drive circuit 3 is equipped with the scan side drive circuit 6 which drives the 
scan electrode (common electrode) of the liquid crystal display panel 2, and the signal 
side drive circuit 7 which drives the signal electrode (segment electrode) of the liquid 
crystal display panel 2, and is constituted. 

[0021] Moreover, this liquid crystal display 1 can change a mode of operation now to 
the sector-display mode which displays an image on some screens using the pixel of 
the scan electrode which chose the pixel of some scan electrodes among the 
full-screen-display mode which displays an image on the whole screen using all the 



pixels of the liquid crystal display panel 2, and all the scan electrodes of the liquid 
crystal display panel 2, made the pixel of the remaining scan electrodes un-choosing, 
and chose it That is, in the liquid crystal display panel 2 of 100x96 dots (the number of 
the direction dots of a number of direction dots of scan electrode x signal electrode), 
as a liquid crystal display 1 is shown in drawing 2 , the number of pixels displays an 
image using all the pixels of 100x96 dots, as shown in drawing 2 (a) in the case of 
full-screen-display mode. On the other hand, in the case of sector display mode, an 
image is displayed using the pixel of 48x96 dots. In this case, as shown in drawing 2 (b), 
the viewing area of 48x96 dots can also be displayed on two or more viewing areas 
among all viewing areas like the viewing area of 12x96 dots, and the viewing area of 
36x96 dots. Thereby, in the case of sector display mode, a liquid crystal display 1 can 
reduce now the part and power consumption which make small drive area of the liquid 
crystal display panel 2 as compared with the case in full-screen-display mode. Except 
for the point that the current supply circuits 4 differ, and the point that the drive 
control circuit 5 controls the switching circuit which the current supply circuit 4 
mentions later according to a mode of operation, since it is almost the same as that of 
the conventional liquid crystal display, this liquid crystal display 1 explains the current 
supply circuit 4 hereafter. 

[0022] (1-2) The outline block diagram 3 of a current supply circuit is an outline 
configuration block Fig. of the current supply circuit 4. The current supply circuit 4 
adds the first supply voltage Vx (electrical potential difference [ in / in Vx / 0 degree 
C ]) and second supply voltage Vy (electrical potential difference [ in / in Vy / 0 
degree C ]). The adder circuit 8 (temperature gradient adjustment device) which 
outputs the output voltage Vz1 which adjusted the first supply voltage Vx A times, 
and adjusted the second supply voltage Vy B times, It has the switching circuit 9 
(electric power supply control means) which suspends supply of either the first supply 
voltage Vx or the second supply voltage Vy, and changes the output voltage of an 
adder circuit 2 to output voltage Vz2, and is constituted. This switching circuit 9 is 
controlled based on the control signal from the drive control circuit 5, when a liquid 
crystal display 1 is in full-screen-display mode, it makes output voltage Vz1 output as 
driver voltage Vz, and it makes output voltage Vz2 output as driver voltage Vz in the 
case of sector display mode. In addition, in drawing 3 , although the switching circuit 9 
shows the case where it is in the exterior of an adder circuit 8, it may be located in the 
interior of an adder circuit 8. 

[0023] Here, when the temperature gradient of the first supply voltage Vx is set to a, 
the temperature gradient of the second supply voltage Vy is set to b and the 
temperature gradient of output voltage Vz1 is set to c, the output voltage Vz1 of the 
adder circuit 8 in t degrees C is expressed with the following formulas (1) and formulas 

(2). 

[0024] 



(1+cxt) xVz1=(1+axt) xAxVx+(1+bxt) xBxVy .... (1) 
= 1+Cxtx(AxVx+BxVy) .... (2) 

It is here and is C=(AxVxxa+BxVyxb)/(AxVx+BxVy) [0025]. Next, output voltage Vz1 
can express a formula (3) and a temperature gradient c with a formula (4) by 
comparing the left part and the right-hand side of a formula (2). 
[0026] 

Vz1=AxVx+BxVy .... (3) 

c =(AxVxxa+BxVyxb)/(AxVx+BxVy) .... (4) 

[0027] Therefore, a formula (4) shows that an adder circuit 8 can control output 
voltage Vz1 and its temperature gradient c to a desired value by adjusting Variables A 
and B and supply voltage Vx and Vy. 

[0028] And each variable and supply voltage are adjusted so that this adder circuit 8 
may output the output voltage Vz1 to which the temperature characteristic of a liquid 
crystal display component is compensated, and the display quality of the liquid crystal 
display panel 2 becomes fixed, when a liquid crystal display 1 is in full-screen-display 
mode. As shown in drawing 4 , namely, an adder circuit 8 The driver voltage which can 
maintain the brightness of the display pixel of the liquid crystal display panel 2 and a 
non-display pixel, i.e., the light transmittance of a liquid crystal display component, to 
10 [%] and 90 [%] Curve Lon, When it has the temperature characteristic as shown in 
Loff, each variable and supply voltage are adjusted so that the actual value Von of the 
electrical potential difference by which a seal of approval is carried out to a display 
pixel and a non-display pixel, and the output voltage Vz1 of the temperature gradient 
c which corresponds with Curve Lon and Loff mostly may be outputted. Thereby, 
when a liquid crystal display 1 is in full-screen-display mode, by making output voltage 
Vz1 into driver voltage Vz, by carrying out a selection output, the current supply 
circuit 104 can maintain uniformly the brightness of a display pixel and a non-display 
pixel, even if temperature changes, and can maintain uniformly the display quality of 
the liquid crystal display panel 2 by the switching circuit 9. 

[0029] By the way, the actual value Von of the electrical potential difference by which 
a seal of approval is carried out to a display pixel and a non-display pixel, and Voff 
change, the number of scanning lines, i.e., number of scan electrodes to drive, of the 
liquid crystal display panel 2. Namely, if output voltage Vz1 is supplied to the liquid 
crystal drive circuit 3 as driver voltage Vz like the case in full-screen-display mode 
even when a liquid crystal display 1 is in sector display mode, as shown in drawing 5 
The actual value Von of an electrical potential difference and Voff change to an 
electrical-potential-difference value respectively higher than Curve Lon and Loff 
which show the temperature characteristic of the driver voltage of a display pixel and 
a non-display pixel as compared with the case in the full-screen-display mode shown 
in drawing 4 , and a low electrical-potential-difference value a lot. 
[0030] On the other hand, as shown in drawing 1 9 , even if the light transmittance of a 



liquid crystal display component is higher than driver voltage (1.5 [ near ] [V] shown in 
drawing 19 ) in case the actual value Von which is a seal-of-approval electrical 
potential difference is light transmittance 10 [%], it hardly changes. Moreover, it turns 
out that it seldom changes even if the light transmittance of a liquid crystal display 
component is lower than driver voltage (1.2 [ near ] [V] shown in drawing 19 ) in case 
the actual value Voff which is a seal-o^approval electrical potential difference is light 
transmittance 90 [%]. Thereby, if the actual value Von of the electrical potential 
difference by which a seal of approval is carried out to a display pixel is higher than 
the driver voltage at the time of light transmittance 10 [%], light transmittance is 
identically maintainable substantially, and if the actual value Voff of the electrical 
potential difference by which a seal of approval is carried out to a non-display pixel is 
lower than the driver voltage at the time of light transmittance 90 [%], it turns out that 
light transmittance is identically maintainable substantially. In a liquid crystal display 1 
therefore, in the case of sector display mode While changing to an 
electrical-potential-difference value with the high actual value Von of the electrical 
potential difference by which a seal of approval is carried out to a display pixel as 
compared with the case in full-screen-display mode Since it changes to an 
electrical-potential-difference value with the low actual value Voff of the electrical 
potential difference by which a seal of approval is carried out to a non-display pixel, 
even if not in agreement with Curve Lon and the temperature gradient of Loff as the 
actual value Von of an electrical potential difference and the 
electrical-potential-difference inclination of Voff show to drawing 5 If it is within the 
limits of the temperature gradient which contains Curve Lon and Loff in the 
total-temperature range between the actual value Von of an electrical potential 
difference, and the electrical potential difference of Voff, it turns out that display 
quality is uniformly maintainable. 

[0031] Then, the current supply circuit 4 concerning this operation gestalt As the 
electrical potential difference of the temperature gradient containing Curve Lon and 
Loff is beforehand chosen between the actual value Von of an electrical potential 
difference, and the electrical potential difference of Voff in the large temperature 
requirement which was beforehand appointed as the first supply voltage Vx in the 
case of sector display mode and being mentioned above Supply of the second supply 
voltage Vy is suspended by the switching circuit 9, and when a liquid crystal display 1 
is in sector display mode, it can be made to carry out by carrying out a selection 
output by making output voltage Vz2 into driver voltage Vz temperature compensation 
so that the display quality of the liquid crystal display panel 2 may become fixed. 
Thereby, in the case of sector display mode, only the part which does not use the 
second supply voltage Vy can reduce the consumed electric current of an adder 
circuit 8, and the current supply circuit 4 can reduce the power consumption of the 
whole circuit now for it. 



[0032] Next, a more concrete operation gestalt is explained below about this current 
supply circuit 4. 

(1-2-1) 1st operation gestalt drawing 6 of the current supply circuit 4 is the circuit 
diagram showing the 1st operation gestalt of the current supply circuit 4. The 
operational amplifiers 10 and 11 by which, as for this current supply circuit 4, the 
source 17 of a constant voltage (the first supply voltage) was connected to the first 
input terminal (+), respectively, The input resistance 12 by which one side was 
connected to the source 1 6 of a constant voltage (the second supply voltage), and 
another side was connected to the second input terminal (-) of an operational 
amplifier 10, The feedback resistance 13 by which one side was connected to the 
second input terminal (-) of an operational amplifier 10, and another side was 
connected to the output terminal 18 of an operational amplifier 10, The input 
resistance 14 by which one side was connected to the second input terminal (-) of an 
operational amplifier 1 1,. The feedback resistance 15 by which one side was connected 
to the second input terminal (-) of an operational amplifier 11, and another side was 
connected to the output terminal 19 of an operational amplifier 1 1, It has the switching 
circuit 9 which connects another side of input resistance 14 to the output terminal 18 
or fixed electrical potential difference (GND) of an operational amplifier 10 
alternatively, and is constituted. 

[0033] This switching circuit 9 makes output voltage Vz1 output to the current supply 
circuit 4 using both the source 17 of a constant voltage, and the source 16 of a 
constant voltage by connecting another side of input resistance 14 at the output 
terminal 19 of an operational amplifier 1 1 in the case of full-screen-display mode. On 
the other hand, this switching circuit 9 suspends supply of the source 16 of a constant 
voltage, and makes output voltage Vz2 output to the current supply circuit 4 only 
using the source 17 of a constant voltage by connecting another side of input 
resistance 14 at a fixed electrical potential difference (GND) in the case of sector 
display mode, as shown in drawing 7 . In addition, in drawing 7 , the parts (a switching 
circuit 9, source 1 6 of a constant voltage, etc.) which do not have effect in the output 
voltage Vz2 of the current supply circuit 4 are omitted and shown. 
[0034] Next, the current supply circuit 4 in the case of full-screen-display mode is 
explained below. These sources 16 and 17 of a constant voltage are the outputs of the 
circuit which consisted of components which have the temperature characteristics, 
such as an MOS transistor, and depend for the temperature gradient of the electrical 
potential difference of the sources 1 6 and 1 7 of a constant voltage on the process 
property which forms the MOS transistor which constitutes that circuit The 
temperature gradient of V1 6 and an electrical potential difference is set to a1 6 for the 
electrical potential difference in 0 degree C of the source 16 of a constant voltage 
here. If the temperature gradient of V17 and an electrical potential difference is set to 
a1 7 for the electrical potential difference in 0 degree C of the source 1 7 of a constant 



voltage, the temperature gradient of V19 and an electrical potential difference is set 
to a19 for the electrical potential difference in 0 degree C of an output terminal 19 and 
the resistance of resistance 12-15 is set to R12-R15, respectively The electrical 
potential difference V19 (= VzD in t degrees C is expressed with the following 
formulas (5). 
[0035] 

(One+a19xt) xV19=(1-A2) x(1+a17xt) xV17+A2x (1+a16xt) xV16 .... (5) 
It is here and is A2=(R15/R14) x (R1 3/R1 2).... (6) 

[0036] Next, if the right-hand side of a formula (5) is transformed into the same 

format as left part, it can express with a formula (7). 

[0037] 

(One+a19xt) xV19=(1+(B-2 / C2) xt) xC2 .... (7) 

It is here and is B-2=a17x(1-A2) xV17+a16xA2xV16C2=(1-A2) xV1 7+A2xV1 6[0038]. 
Next, by comparing the left part and the right-hand side of a formula (6), an electrical 
potential difference V19 can be expressed with a formula (8), and a temperature 
gradient a19 can be expressed with a formula (9). 
[0039] 

V19=(1-A2) xV17+A2xV16 .... (8) 
a19=B-2/C2=D2xa17+E2xa16 .... (9) 
It is here and is D2=(1-A2) xV17/C2.... (10) 
E2=A2xV16/C2 .... (11) 

[0040] It is expressed with a formula (12) when A2 is expressed with electrical 
potential differences V16, V17, and V19 and temperature gradients a16, a17, and a19 
from a formula (9), (1 0), and (11). 

[0041] A2=(V19xa19-V17xa17)/(V16xa16-V17xa17) .... (12) 

[0042] Since A2 which consists of formulas (6) with resistance is a positive number, it 
must set up electrical potential differences V16-V19 and temperature gradients 
a16~a19 so that it may be set to A2>0. therefore, temperature gradient a16= -0.055 
[%] and a17= — the time of -0.2 [%] — an electrical potential difference V — 19= 1.2 
[V] and temperature gradient a19= — the resistance R12-R14 in the case of adjusting 
to -0.1 [%] and the example of a setting of electrical potential differences V1 6 and V1 7 
are explained. The following formulas (13) and (14) can be obtained by assigning an 
electrical potential difference V19 and the value of temperature gradients a16-a19 to 
a formula (9) - a formula (12). 
[0043] 

V17x(1-A2) =54/145 .... (13) 
V16xA2=24/29 .... (14) 

[0044] here — an electrical potential difference V — if 17= 1.5 [V] — an electrical 
potential difference V — it being computed,with 16= 1.1 [V], and making it this setup 
— the output voltage V of an adder circuit 8 — it can adjust to 1 9= 1 .2 [V]. In addition, 



in electrical-potential-difference V16 !=1.1[V], it adjusts so that it may be set to 1.1 
[V] using the voltage adjustment circuit shown in drawing 8 . The voltage adjustment 
circuit shown in drawing 8 is expressed with electrical-potential-difference 
V25=(1+R21/R22) xV24 of an output terminal, for example, in 
electrical-potential-difference V16=1.0[V], it can be made into output voltage 
V25=1.0[V] if it is made R21=100[kohm] R22=1000[kohm]. In addition, it cannot be 
overemphasized that a voltage adjustment circuit may apply not only the configuration 
of drawing 8 but various circuits. 

[0045] Next, from a formula (13) or a formula (14), A2=109/145 can be found, it can 
substitute for a formula (6), and the ratio of resistance can be expressed like a 
formula (15). 
[0046] 

(R15/R14) x(R13/R12) =109 / 145 .... (15) 

[0047] and R — 12= 145 [kohms] and R — 13= 109 [kohms] and R — 14= 100 
[kohms] and R — setting it as 15= 100 [kohms] — temperature gradient a19= — it 
can adjust to -0.1 [%]. Thereby, this adder circuit 8 can be adjusted to output voltage 
V19=1.2[V] temperature gradient a19=-0.1[%]. 

[0048] On the other hand, since the current supply circuit 4 in the case of sector 
display mode outputs output voltage Vz2 only using the source 17 of a constant 
voltage as shown in drawing 7 , the temperature gradient of output voltage Vz2 is 
adjusted identically to the temperature gradient of the source 17 of a constant 
voltage. In addition, the electrical potential difference V19 (= Vz2) and temperature 
gradient a19 in t degrees C are computed as follows. 

[0049] (One+a19xt) xV1 9=(1+R15/R14) xV17x (1+a17xt), therefore V19=(1+R1 5/R14) 
xV17a19=a17[0050] (1-2-2) 2nd operation gestalt drawing 9 of a current supply 
circuit is the circuit diagram showing the 2nd operation gestalt of the current supply 
circuit 4. The operational amplifiers 30 and 31 by which, as for this current supply 
circuit 4, the fixed electrical potential difference (GND) was connected to the first 
input terminal (+), respectively, The input resistance 32 by which one side was 
connected to the source 37 of a constant voltage (the first supply voltage), and 
another side was connected to the second input terminal (-) of an operational 
amplifier 30, The input resistance 33 by which one side was connected to the source 
38 (the second supply voltage) of a constant voltage, and another side was connected 
to the second input terminal (-) of an operational amplifier 30, The feedback 
resistance 34 by which one side was connected to the second input terminal (-) of an 
operational amplifier 30, and another side was connected to the output terminal 39 of 
an operational amplifier 30, The input resistance 35 by which one side was connected 
to the second input terminal (-) of an operational amplifier 31, The feedback 
resistance 36 by which one side was connected to the second input terminal (-) of an 
operational amplifier 31, and another side was connected to the output terminal 40 of 



an operational amplifier 31, It has the switching circuit 9 which connects another side 
of input resistance 35 to the output terminal 39 or the source 37 of a constant voltage 
of an operational amplifier 30 alternatively, and is constituted. 

[0051] As opposed to this switching circuit 9 connecting another side of input 
resistance 35 at the output terminal 39 of an operational amplifier 30 in the case of 
full-screen-display mode, and making output voltage Vz1 output Supply of the power 
from the source 36 of a constant voltage is suspended, and output voltage Vz2 is 
made to output to the current supply circuit 4 only using the source 37 of a constant 
voltage by connecting another side of input resistance 35 in the source 37 of a 
constant voltage in the case of sector display mode, as shown in drawing 10 . In 
addition, in drawing 10 , the parts (a switching circuit 9, source 36 of a constant 
voltage, etc.) which do not have effect in the output voltage Vz2 of the current supply 
circuit 4 are omitted and shown. 

[0052] Next, in the current supply circuit 4 in the case of full-screen-display mode, 
the temperature gradient of V37 and an electrical potential difference is set to a37 for 
the electrical potential difference in 0 degree C of the source 37 of a constant voltage. 
If the temperature gradient of V38 and an electrical potential difference is set to a38 
for the electrical potential difference in 0 degree C of the source 38 of a constant 
voltage, the temperature gradient of V40 and an electrical potential difference is set 
to a40 for the electrical potential difference in 0 degree C of an output terminal 40 and 
the resistance of resistance 32-36 is set to R32-R36, respectively The output voltage 
V40 (= Vz1) in t degrees C is expressed with the following formulas (16). 
[0053] 

(One+a40xt) xV40=A3x(1+a37xt) xV37+B3x (1+a38xt) xV38 .... (16) 
It is here and is A3=R34xR36/(R35/R32).... (17) 
B3=R34xR36/(R35/R33) .... (1 8) 

[0054] Next, if the right-hand side of a formula (16) is transformed into the same 

format as left part, it can express with a formula (19). 

[0055] 

(One+a40xt) xV40=(1+(A3xV37xa37+B3xV38x a38) (/C3) xt) xC3 .... (19) 

It is here and is C3=A3xV37+B3xV38[0056]. Next, by comparing the left part and the 

right-hand side of a formula (19), an electrical potential difference V40 can be 

expressed with a formula (20), and a temperature gradient a19 can be expressed with 

a formula (21). 

[0057] 

V40=C3=A3xV37+B3xV38 .... (20) 
a40=(A3xV37/C3) xa37+(B3xV38/C3) xa38 .... (21) 

[0058] When A3 and B3 are expressed with electrical potential differences V37, V38, 
and V40 and temperature gradients a37, a38, and a40 from a formula (20) and (21), A3 
is expressed with a formula (22) and B3 is expressed with a formula (23). 



[0059] 

A3=(a40-a38) (xV40)/(a37-a38) (xV37) .... (22) 
B3=(a37-a40) (xV40)/(a37-a38) (xV37) .... (23) 

[0060] Since A3 which consists of a formula (17) and a formula (18) with resistance, 
and B3 are positive numbers, they must set up electrical potential differences 
V37-V40 and temperature gradients a37-a40 so that it may be set to A3 and B3>0. 
therefore, the electrical potential difference V — 37= 1.1 [V] and temperature 
gradient a37= -0.055 [%] and an electrical potential difference V — 38= 1.1 [V] and 
temperature gradient a38= — the time of -0.2 [%] — an electrical potential difference 
V — 40= 1.2 [V] and temperature gradient a40= — the example of a setting of the 
resistance R32-R36 in the case of adjusting to -0.1 [%] is explained. In addition, the 
voltage adjustment circuit shown in the 1st example may adjust the value of electrical 
potential differences V37 and V38. The following formulas (24) and (25) can be 
obtained by assigning electrical potential differences V37-V40 and the value of 
temperature gradients a37-a40 to a formula (22) and (23). 
[0061] 

R34xR36/(R35/R32) =240/319 .... (24) 
R34xR36/(R35/R33) = 36/145 .... (25) 

[0062] therefore, R — 32= 133 [kohms] and R — 33= 403 [kohms] and R — 34= 100 
[kohms] and R — 35= 100 [kohms] and R — setting up with 36= 100 [kohms] — this 
adder circuit 8 — output voltage V — 40= 1 .2 [V] and temperature gradient a40= — it 
can adjust to -0.1 [%]. 

[0063] On the other hand, since the current supply circuit 4 in the case of sector 
display mode outputs output voltage Vz2 only using the source 37 of a constant 
voltage as shown in drawing 10 , the temperature gradient of output voltage Vz2 is 
adjusted identically to the temperature gradient of the source 37 of a constant 
voltage. In addition, the electrical potential difference V40 (= Vz2) and temperature 
gradient a40 in t degrees C are computed as follows. 

[0064] (One+a40xt) xV40=(R36/R35) xV37x (1 +a37xt), therefore 
V40=R36/R35xV1a40=a37[0065] . (1-2-3) 3rd operation gestalt drawing 11 of a 
current supply circuit is the circuit diagram showing the 3rd operation gestalt of the 
current supply circuit 4. The operational amplifier 41 by which, as for this current 
supply circuit 4, the fixed electrical potential difference (GND) was connected to the 
first input terminal (+), The operational amplifier 42 by which the source 48 of a 
constant voltage (the first supply voltage) was connected to the first input terminal 
(+), The input resistance 43 by which one side was connected to the source 47 of a 
constant voltage (the second supply voltage), and another side was connected to the 
second input terminal (-) of an operational amplifier 41 , The feedback resistance 44 by 
which one side was connected to the second input terminal (-) of an operational 
amplifier 43, and another side was connected to the output terminal 49 of an 



operational amplifier 43, The input resistance 45 by which one side was connected to 
the second input terminal (-) of an operational amplifier 42, The feedback resistance 
46 by which one side was connected to the second input terminal (-) of an operational 
amplifier 42, and another side was connected to the output terminal 50 of an 
operational amplifier 42, It has the switching circuit 9 which connects another side of 
input resistance 45 to the output terminal 49 or fixed electrical potential difference 
(GND) of an operational amplifier 41 alternatively, and is constituted. 
[0066] As opposed to this switching circuit 9 connecting another side of input 
resistance 45 at the output terminal 49 of an operational amplifier 41 in the case of 
full ^screen - display mode, and making output voltage Vz1 output Supply of the power 
from the source 47 of a constant voltage is suspended, and output voltage Vz2 is 
made to output to the current supply circuit 4 only using the source 48 of a constant 
voltage by connecting another side of input resistance 45 at a fixed electrical 
potential difference (GND) in the case of sector display mode, as shown in drawing 1 2 . 
In addition, in drawing 12 , the parts (a switching circuit 9, source 47 of a constant 
voltage, etc.) which do not have effect in the output voltage Vz2 of the current supply 
circuit 4 are omitted and shown. 

[0067] Next, in the current supply circuit 4 in the case of full-screen-display mode, 
the temperature gradient of V47 and an electrical potential difference is set to a47 for 
the electrical potential difference in 0 degree C of the source 47 of a constant voltage. 
If the temperature gradient of V48 and an electrical potential difference is set to a48 
for the electrical potential difference in 0 degree C of the source 48 of a constant 
voltage, the temperature gradient of V50 and an electrical potential difference is set 
to a50 for the electrical potential difference in 0 degree C of an output terminal 50 and 
the resistance of resistance 43-46 is set to R43-R46, respectively The output 
potential V50 (= Vz1) in t degrees C is expressed with the following formulas (26). 
[0068] 

(One+a50xt) xV50=(1+A4) xV48+A4xB4xV47 .... (26) 
It is here and is A4=R46/R45.... (27) 
B4=R44xR43 .... (28) 

[0069] Next, if the right-hand side of a formula (26) is transformed into the same 

format as left part, it can express with a formula (29). 

[0070] 

(One+a50xt) xV50=(1+(C4xa48+D4xa47) (/ (C4+D4)) xt) x (C4+D4) .... (29) 
It is here and is C4=(1+A4) xV48.... (30) 
D4=A4xB4xV47 .... (31) 

[0071] Next, by comparing the left part and the right-hand side of a formula (29), an 
electrical potential difference V50 can be expressed with a formula (32), and a 
temperature gradient a50 can be expressed with a formula (33). 
[0072] 



V50=C4+D4 .... (32) 

. a50=(C4xa48+D4xa47)/(C4+D4) .... (33) 

[0073] Formula (30) When A4 and B4 are expressed with electrical potential 
differences V47-V50 and temperature gradients a47-a50 from - (35), A4 is expressed 
with a formula (34) and B4 is expressed with a formula (35). 
[0074] 

A4=(a47-a50) xV50/(a47-a48) (xV48) -1 .... (34) 

B4=V50xV48x(a50-a48)/(V47x (a47-a50) (x V50-(a47-a48) xV48)) .... (35) 
[0075] Since A4 and B4 which consist of a formula (27) and a formula (28) with 
resistance are a positive number, they must set up electrical potential differences 
V47-V50 and temperature gradients a47-a50 so that it may be set to A4 and B4>0. 
therefore, the electrical potential difference V — 47= 1.5 [V] and temperature 
gradient a47= -0.2 [%] and an electrical potential difference V — 48= 1.1 [V] and 
temperature gradient a48= — the time of -0.055 [%] — an electrical potential 
difference V — 50= 2.0 [V] and temperature gradient a50= — the example of a setting 
of the resistance R43-R46 in the case of adjusting to -0.1 [%] is explained. In addition, 
the voltage adjustment circuit shown in the 1st example may adjust electrical 
potential differences V47 and V48. By assigning electrical potential differences 
V47-V50 and the value of temperature gradients a47-a50 to a formula (34) and (35), it 
is set to A4=81/319, and B4=44/27, and the following formulas (36) and (37) can be 
obtained from a formula (27) and (28). 
[0076] 

R46/R45=81/319 .... (36) 
R44xR43=44/27 .... (37) 

[0077] therefore, R — 43= 270 [kohms] and R — 44= 440 [kohms] and R — 45= 319 
[kohms] and R — setting up with 46= 81 [kohms] — this adder circuit 8 — output 
voltage V — 50= 2.0 [V] and temperature gradient a50= — it can adjust to -0.1 [%]. 
[0078] On the other hand, since the current supply circuit 4 in the case of sector 
display mode outputs output voltage Vz2 only using the source 48 of a constant 
voltage as shown in drawing 12 , the temperature gradient of output voltage Vz2 is 
adjusted identically to the temperature gradient of the source 48 of a constant 
voltage. In addition, the electrical potential difference V50 (= Vz2) and temperature 
gradient a50 in t degrees C are computed as follows. 

[0079] (One+a50xt) xV50=(1+R46/R45) xV48x (1+a48xt), therefore V50=(1+R46/R45) 
xV48a50=a48[0080] (1-2-4) 4th operation gestalt drawing 13 of a current supply 
circuit is the circuit diagram showing the 4th operation gestalt of the current supply 
circuit 4. The input resistance 52 by which, as for this current supply circuit 4, one 
side was connected to the source 56 (the first supply voltage) of a constant voltage, 
and another side was connected to the second input terminal (-) of an operational 
amplifier 51, The input resistance 53 by which one side was connected to the source 



57 (the second supply voltage) of a constant voltage, and another side was connected 
to the second input terminal (-) of an operational amplifier 51 , The input resistance 54 
by which one side was connected to the fixed electrical potential difference (GND), 
and another side was connected to the first input terminal (+) of an operational 
amplifier 51, One side is connected to the first input terminal (+) of an operational 
amplifier 51, and another side is equipped with the feedback resistance 55 connected 
to the output terminal 58 of an operational amplifier 51, and is constituted. Moreover, 
while the voltage adjustment circuit shown in the 1st example is applied to the 
sources 56 and 57 of a constant voltage, the switching circuit 9 which separates 
alternatively the output terminal of the operational amplifier 20 of the source 57 of a 
constant voltage from input resistance 53 is arranged. 

[0081] As opposed to this switching circuit 9 connecting the output terminal of the 
operational amplifier 20 corresponding to the source 57 of a constant voltage at input 
resistance 53 in the case of full-screen-display mode, making the power from the 
source 57 of a constant voltage input into the current supply circuit 4, and making 
output voltage Vz1 output Supply of the power from the source 57 of a constant 
voltage is suspended, and output voltage Vz2 is made to output by separating the 
output terminal of the operational amplifier 20 corresponding to the source 57 of a 
constant voltage from input resistance 53 in the case of sector display mode, as 
shown in drawing 14 . In addition, in drawing 14 , the parts (a switching circuit 9, 
operational amplifier 20, etc.) which do not have effect in the output voltage Vz2 of 
the current supply circuit 4 are omitted and shown. 

[0082] Next, in the current supply circuit 4 in the case of full-screen-display mode, 
the temperature gradient of V56 and an electrical potential difference is set to a56 for 
the electrical potential difference in 0 degree C of the source 56 of a constant voltage. 
If the temperature gradient of V57 and an electrical potential difference is set to a57 
for the electrical potential difference in 0 degree C of the source 57 of a constant 
voltage, the temperature gradient of V58 and an electrical potential difference is set 
to a58 for the electrical potential difference in 0 degree C of an output terminal 58 and 
the resistance of resistance 52-55 is set to R52-R55, respectively The output voltage 
V58 (= Vz1) in t degrees C is expressed with the following formulas (38). 
[0083] 

(One+a58xt) xV58=A5x (B5xV56x(1+a56xt) +C5 xV57x (1+a57xO) .... (38) 
It is here and is A5=1+R55/R54.... (39) 
B5=R53/(R52+R53) .... (40) 
C5=R52/(R52+R53) .... (41) 

[0084] Next, if the right-hand side of a formula (38) is transformed into the same 

format as left part, it can express with a formula (42). 

[0085] 

(One+a58xt) xV58=(1+(E5+F5) (/D5) xt) xD5 .... (42) 



It is here and is D5=A5xB5xV56+A5xC5xV57.... (43) 
E5=A5xB5xV56xa56 .... (44) 
F5=A5xC5xV57xa57 .... (45) 

[0086] Next, by comparing the left part and the right-hand side of a formula (42), an 
electrical potential difference V58 can be expressed with a formula (46), and a 
temperature gradient a58 can be expressed with a formula (47). 
[0087] 

V58=D5=A5xB5xV56+A5xC5xV57 .... (46) 
a58= (E5+F5) / D5 .... (47) 

[0088] Formula (43) When A5, B5, and C5 are expressed with electrical potential 
differences V56-V58 and temperature gradients a56-a58 from - (47), A5 is expressed 
with a formula (48), B5 is expressed with a formula (49), and C5 is expressed with a 
formula (50). 
[0089] 

A5=V58/(B5xV56+C5xV57) .... (48) 

B5=V57x(a58-a57)/(V56x(a56-a58) + V57x (a58-a57)) .... (49) 
C5=V56x(a56-a58)/(V56x(a56-a58) + V57x (a58-a57)) .... (50) 

[0090] A5 and B5 which consist of resistance from a formula (38) - a formula (40), and 
C5 must set up electrical potential differences V56-V58 and temperature gradients 
a56-a58 so that it may be set to A5>1, 0<B5<1, and 0<C 5< 1, respectively, therefore, 
the electrical potential difference V — 56= 1.1 [V] and temperature gradient a56= 
-0.055 [%] and an electrical potential difference V — 57= 1.2 [V] and temperature 
gradient a57= — the time of -0.1 [%] — an electrical potential difference V — 58= 1.5 
[V] and temperature gradient a58= — the example of a setting of the resistance 
R52-R55 in the case of adjusting to -0.1 [%] is explained. By assigning electrical 
potential differences V56-V58 and the value of temperature gradients a56~a58 to a 
formula (48) - a formula (50), it is set to A4=1 695/1 276, B5=80/1 13, and C5=33/1 13, 
and the following formulas (51) - a formula (53) can be obtained from formula (39) - 
(41). 
[0091] 

1 +R55/R54=1 695/1 276 .... (51 ) 
R53/(R52+R53) =80/1 1 3 .... (52) 
R52AR52+R53) =33/113 .... (53) 

[0092] therefore, R — 52= 330 [kohms] and R — 53= 800 [kohms] and R — 54= 1276 
[kohms] and R — setting up with 55= 419 [kohms] — this adder circuit 8 — output 
voltage V — 58= 1.5 [V] and temperature gradient a58= — it can adjust to -0.1 [%]. 
[0093] On the other hand, since the current supply circuit 4 in the case of sector 
display mode outputs output voltage Vz2 only using the source 56 of a constant 
voltage as shown in drawing 14 , the temperature gradient of output voltage Vz2 is 
adjusted identically to the temperature gradient of the source 56 of a constant 



voltage. In addition, since it is computable with the same formula as the case of the 
current supply circuit 4 of the 3rd operation gestalt, the electrical potential difference 
V58 (= Vz2) and temperature gradient a50 in t degrees C omit explanation. 
[0094] (1-2-5) 5th operation gestalt drawing 15 of a current supply circuit is the 
circuit diagram showing the 5th operation gestalt of the current supply circuit 4. The 
operational amplifier 60 by which, as for this current supply circuit 4, the source 64 
(the first supply voltage) of a constant voltage was connected to the first input 
terminal (+), The input resistance 61 by which one side was connected to the second 
input terminal (-) of an operational amplifier 60, One side is connected to the second 
input terminal (-) of an operational amplifier 60, and another side is equipped with the 
feedback resistance 62 connected to the output terminal 65 of an operational 
amplifier 60, and the switching circuit 9 which separates alternatively the source 63 
(the second supply voltage) of a constant voltage from another side of input 
resistance 61, and is constituted. Moreover, the electrical potential difference of 
these sources 63 and 64 of a constant voltage is set as the electrical potential 
difference and this electrical potential difference of an output terminal 65 in 
predetermined temperature. In addition, when it is not this electrical potential 
difference, you may adjust to this electrical potential difference using a voltage 
adjustment circuit ( drawing 3 ) as shown in the 1st example. 

[0095] This switching circuit 9 suspends supply of the power from the source 63 of a 
constant voltage, and makes output voltage Vz2 output to connecting the source 63 
of a constant voltage at input resistance 61 in the case of full-screen-display mode, 
and making output voltage Vz1 output by separating the source 63 of a constant 
voltage from input resistance 61 in the case of sector display mode. In addition, since 
the circuit diagram except the parts (a switching circuit 9, source 63 of a constant 
voltage, etc.) which do not have effect in the output voltage Vz2 of the current supply 
circuit 4 in the case of sector display mode is the same as the circuit diagram 
( drawing 1 2 ) of the 3rd operation gestalt, the explanation is used. 
[0096] Next, in the current supply circuit 4 in the case of full-screen-display mode, 
the temperature gradient of V63 and an electrical potential difference is set to a63 for 
the electrical potential difference in 0 degree C of the source 63 of a constant voltage. 
If the temperature gradient of V64 and an electrical potential difference is set to a64 
for the electrical potential difference in 0 degree C of the source 64 of a constant 
voltage, the temperature gradient of V65 and an electrical potential difference is set 
to a65 for the electrical potential difference in 0 degree C of an output terminal 65 and 
the resistance of resistance 61 and 62 is set to R61 and R62, respectively The output 
voltage V65 (= Vz1) in t degrees C is expressed with the following formulas (54). 
[0097] 

(One+a65xt) xV65=(1+R62/R61) xV64x(1+a64xt)-(R62/R61) xV63x (1+a63xt) .... (54) 
[0098] Here, a formula (54) can be expressed with a formula (55) if it sets with 



V63=V64. 
[0099] 

(One+a65xt)xV65=(1+A6xt)xV64.... (55) 

It is here and is A6=a64+a64xR62/R61-a63xR62/R61[0100]. Next, a temperature 
gradient a65 can be expressed with a formula (56) by comparing the left part and the 
right-hand side of a formula (55). 
[0101] 

a65=a64+a64xR62/R61-a63xR62/R61 .... (56) 

It depends. R62/R61 =(a65-a64)/(a64-a63) .... (57) 

[0102] From a formula (57), since R62/R61 are a positive number, they must set up 
temperature gradients a63-a65 so that it may be set to R62/R61>0. here — 
electrical-potential-difference V63=V — 64= 1.1 [V] and temperature gradient a63= 
-0.055 [%] and a64= — the time of -0.1 [%] — an electrical potential difference V — 
65= 1.5 [V] and temperature gradient a65= — the example of a setting of the 
resistance R61 and R62 in the case of adjusting to -0.2 [%] is explained. If the value of 
temperature gradients a63-a65 is assigned to a formula (57), this adder circuit 8 can 
be adjusted to temperature gradient a65=-0.2[%] by being set to R62/R6 1=1 00/45, for 
example, setting up with R61=45[kohm] R62=100[kohm]. 

[0103] On the other hand, since the current supply circuit 4 in the case of sector 
display mode outputs output voltage Vz2 only using the source 64 of a constant 
voltage as mentioned above, the temperature gradient of output voltage Vz2 is 
adjusted identically to the temperature gradient of the source 64 of a constant 
voltage like the case of the 3rd operation gestalt. In addition, as shown not only in an 
above-mentioned case but in drawing 16 , a switching circuit 9 may be arranged so 
that the source 64 of a constant voltage may be alternatively separated from input 
resistance 61. In this case, since the circuit diagram except the parts (switching 
circuit 9 etc.) which do not have effect in the output voltage of the current supply 
circuit 4 in the case of sector display mode is the same as the circuit diagram 
( drawing 10 ) of the 2nd operation gestalt, that explanation is omitted. 
[0104] (1-2-6) 70 of 6th operation gestalt drawing 1 7 of a current supply circuit is the 
circuit diagram showing the 6th operation gestalt of the current supply circuit 4. The 
resistance 71 to which, as for this current supply circuit 70 (4), one side was 
connected to the source 73 (the first supply voltage) of a constant voltage, and 
another side was connected to the output terminal 75 of this current supply circuit 70, 
One side is equipped with the resistance 72 connected to the output terminal 75 of 
the current supply circuit 70, and the switching circuit 9 which connects another side 
of resistance 72 to the source 74 (the second supply voltage) of a constant voltage, or 
a fixed electrical potential difference (GND) alternatively, and is constituted. Moreover, 
the electrical potential difference of these sources 73 and 74 of a constant voltage is 
set as the electrical potential difference and this electrical potential difference of an 



output terminal 75 in predetermined temperature. In addition, when it is not this 
electrical potential difference, the voltage adjustment circuit on the basis of the 
sources 73 and 74 of a constant voltage may be prepared, and you may adjust to this 
electrical potential difference. 

[0105] This switching circuit 9 suspends supply of the power from the source 74 of a 
constant voltage, and makes output voltage Vz2 output to connecting the source 74 
of a constant voltage to resistance 72 in the case of full-screen-display mode, and 
making output voltage Vz1 output, by separating the source 74 of a constant voltage 
from resistance 72 in the case of sector display mode, as shown in drawing 18 . In 
addition, in drawing 18 , the parts (a switching circuit 9, source 74 of a constant 
voltage, etc.) which do not have effect in the output voltage Vz2 of the current supply 
circuit 70 are omitted and shown. 

[0106] Next, in the current supply circuit 70 in the case of full-screen-display mode, 
the temperature gradient of V73 and an electrical potential difference is set to a73 for 
the electrical potential difference in 0 degree C of the source 73 of a constant voltage. 
If the temperature gradient of V74 and an electrical potential difference is set to a74 
for the electrical potential difference in 0 degree C of the source 74 of a constant 
voltage, the temperature gradient of V75 and an electrical potential difference is set 
to a75 for the electrical potential difference in 0 degree C of an output terminal 75 and 
the resistance of resistance 71 and 72 is set to R71 and R72, respectively The output 
voltage V75 (= Vz1) in t degrees C is expressed with the following formulas (58). 
[0107] 

(One+a75xt) xV75=(1+a74xt) xV74xR71/(R71 + R72) +(1+a73xt) xV73x 
R72/CR71+R72) .... (58) 

[0108] Here, if it is referred to as V73=V74 and the right-hand side of a formula (58) is 
transformed into the same format as left part, it can express with a formula (59). 
[0109] 

(One+a75xt) xV75=(1+(a74xA7+a73xB7) xt) x V74 .... (59) 
It is here and is A7=R71/(R71+R72).... (60) 
B7=R72/(R71+R72) .... (61) 

[0110] Next, a temperature gradient a75 can be expressed with a formula (62) by 

comparing the left part and the right-hand side of a formula (59). 

[0111] 

a75=a74-/(1+C7)+a73xC7/(1+C7) .... (62) 

It is here and is C7=R72/R71 .... (63) 

It depends. C7=(a74-a75)/(a75-a73) .... (64) 

[0112] Since C7 which consists of formulas (63) with resistance is a positive number, 
it must set up temperature gradients a73-a75 so that it may be set to C 7> 0 from a 
formula (64). here — temperature gradient a73= -0.055 [%] and a74= — the time of 
-0.2 [%] — temperature gradient a75= — the example of a setting of the resistance 



R71 and R72 in the case of adjusting to -0.1 [%] is explained. If the value of 
temperature gradients a73-a75 is assigned to a formula (64), this adder circuit 70 can 
be adjusted to temperature gradient a75=-0.1[%] by being set to R72/R71=20/9, for 
example, setting up with R71=90[kohm] R72=200[kohm]. 

[0113] On the other hand, since the current supply circuit 70 in the case of sector 
display mode outputs output voltage Vz2 only using the source 73 of a constant 
voltage as shown in drawing 18 , the temperature gradient of output voltage Vz2 is 
adjusted identically to the temperature gradient of the source 73 of a constant 
voltage. In addition, the electrical potential difference V75 (= Vz2) and temperature 
gradient a75 in t degrees C are computed as follows. 

[01 14] (One+a75xt) xV75=(R72/(R71+R72)) xV73x (1+a73xt), therefore 
V75=(R72/(R71+R72)) xV73a75=a73[01 15] (1-2-7) 78 of 7th operation gestalt 
drawing 1 8 of a current supply circuit is the circuit diagram showing the 7th operation 
gestalt of the adder circuit of the current supply circuit 4. This current supply circuit 
78 (4) has composition which outputs the output voltage (Vz1 , Vz2) which reduced the 
impedance of an output terminal 75 from the output terminal 77 of an operational 
amplifier 76 by connecting the output terminal 75 of the current supply circuit 70 of 
the 6th example to the first input terminal (+) of an operational amplifier 76, and 
connecting the second input terminal (-) with the output terminal 77 of an operational 
amplifier 76 too hastily. Therefore, this current supply circuit 78 can reduce now 
fluctuation of output voltage Vz1 and Vz2 and a temperature gradient with an external 
load as compared with the current supply circuit 70. 

[01 16] (1-3) According to the configuration beyond the effectiveness of an operation 
gestalt, the liquid crystal display 1 concerning this operation gestalt The output 
voltage Vz1 adjusted to the temperature gradient which compensates the 
temperature characteristic of the liquid crystal display panel 2 by the current supply 
circuit 4 in the case of full-screen-display mode is supplied as driver voltage Vz. In 
the case of sector display mode, supply of the second supply voltage Vy is suspended, 
and the output voltage Vz2 of the temperature gradient of the first supply voltage Vx 
is supplied as driver voltage Vz. Thereby, while the display quality of the liquid crystal 
display panel 2 is uniformly maintainable, the power consumption at the time of sector 
display mode can be reduced further. Moreover, this current supply circuit 4 can 
reduce mounting components by the ability adjusting the temperature gradient of 
driver voltage Vz, without using a component with the temperature characteristic of a 
thermistor etc. Moreover, if this current supply circuit 4 builds the resistance for 
temperature controls in IC which contains this power supply unit using the Pori 
resistance or a diffused resistor, it will become possible to reduce like the terminal for 
connecting a thermistor, the number of mounting components, and an erector. 
[0117] (2) In the modification above-mentioned operation gestalt, although this 
current supply circuit 4 described the case where the driver voltage Vz which 



compensates the temperature characteristic of the liquid crystal display panel 2 
(liquid crystal display component) was outputted This invention can be widely used as 
a current supply circuit used for equipments other than a liquid crystal display by 
adjusting so that not only this but this current supply circuit 4 may output the driver 
voltage which compensates the temperature characteristic for [ other than a liquid 
crystal display panel ] a drive. Moreover, the driver voltage Vz2 outputted when this 
current supply circuit 4 is in sector display mode may be replaced with the first supply 
voltage Vx, and may be outputted based on the second supply voltage Vy f and you 
may enable it to output it further, using alternatively the first supply voltage Vx or the 
second supply voltage Vy. Therefore, when supply of only the first supply voltage Vx is 
suspended and only the second supply voltage Vy is supplied, the temperature 
gradient of driver voltage Vz (= Vz2) can be made into the temperature gradient of the 
second supply voltage Vy. 

[0118] Moreover, in an above-mentioned operation gestalt, although the case where 
this current supply circuit 4 outputted driver voltage Vz using two supply voltage, the 
first supply voltage Vx and the second supply voltage Vy, was described, this 
invention may use two or more [ not only this but ] supply voltage. The current supply 
circuit 4 can reduce power consumption, if it is made for a switching circuit to choose 
so that the number of the supply voltage which is used as compared with the case in 
full-screen-display mode in the case of sector display mode may decrease in short. In 
this case, if it is made for the changed temperature gradient to be within the limits of 
the temperature gradient which maintains the permeability of the liquid crystal display 
panel 2 almost uniformly in the temperature requirement (from -5 degrees C to for 
example, about 70 degrees C) appointed beforehand when the liquid crystal display 
panel 2 is driven based on the driver voltage of that temperature gradient, it can 
maintain uniformly the display quality of the liquid crystal display panel 2. 
[0119] Furthermore, by making a sequential change of the number of the supply 
voltage which prepares two or more switching circuits in the case of what can change 
the number of the scan electrodes corresponding to the pixel chosen among all the 
scan electrodes of a liquid crystal display panel when a liquid crystal display is in 
sector display mode, and uses them for it according to the number of the scan 
electrodes corresponding to the pixel to choose, you may constitute so that a 
sequential change of the temperature gradient may be made. In this case, as 
compared with an above-mentioned operation gestalt, power consumption can be 
further reduced by setting up the number of the supply voltage used according to the 
number of scan electrodes in the range with which are satisfied of the conditions 
above-mentioned [ a temperature gradient ] as few as possible. 

[0120] Moreover, although reference is not made especially about the device which 
applies this liquid crystal display 1, it is widely applicable to electronic equipment 
equipped with liquid crystal display panels, such as an electronic clock and a cell 



phone unit. 
[0121] 

[Effect of the Invention] As mentioned above, the current supply circuit of this 
invention can supply the power which carries out temperature compensation of the 
temperature characteristic for [, such as a liquid crystal display component, ] a drive 
to reduction and coincidence of mounting components, such as a thermistor, and can 
reduce power consumption. Therefore, the liquid crystal display which uses this 
current supply circuit can reduce power consumption while being able to maintain 
display quality uniformly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline configuration block Fig. of the liquid crystal display 
concerning the operation gestalt of this invention. 

[Drawing 2] It is drawing with which explanation of the full-screen-display mode of 
said liquid crystal display and sector display mode is presented. 

[Drawing 3] It is the outline configuration block Fig. of the current supply circuit of 
said liquid crystal display. 

[Drawing 4] It is the characteristic curve sheet showing the relation between the 
driver voltage which can maintain the light transmittance of a liquid crystal display 
component to 10 [%] and 90 [%], and the driver voltage in the case of said 
full-screen-display mode. 

[Drawing 5] It is the characteristic curve sheet showing the relation between the 
driver voltage which can maintain the light transmittance of a liquid crystal display 
component to 10 [%] and 90 [%], and the driver voltage in the case of said sector 
display mode. 

[Drawing 6] It is the circuit diagram showing the 1 st operation gestalt of said current 
supply circuit. 

[Drawing 7] It is a circuit diagram in the case of the sector display mode of said 
current supply circuit. 



[Drawing 8] It is the circuit diagram of a power-source equalization circuit. 

[Drawing 9] It is the circuit diagram showing the 2nd operation gestalt of said current 

supply circuit. 

[Drawing 10] It is a circuit diagram in the case of the sector display mode of said 
current supply circuit. 

[Drawing 1 1] It is the circuit diagram showing the 3rd operation gestalt of said current 
supply circuit. 

[Drawing 12] It is a circuit diagram in the case of the sector display mode of said 
current supply circuit. 

[Drawing 1 3] It is the circuit diagram showing the 4th operation gestalt of said current 
supply circuit. 

[Drawing 14] It is a circuit diagram in the case of the sector display mode of said 
current supply circuit. 

[Drawing 1 5] It is the circuit diagram showing the 5th operation gestalt of said current 
supply circuit. 

[Drawing 16] It is a circuit diagram in the case of the sector display mode of said 
current supply circuit. 

[Drawing 17] 70 is the circuit diagram showing the 6th operation gestalt of said 
current supply circuit, and 78 is the circuit diagram showing the 7th operation gestalt 
of said current supply circuit. 

[Drawing 18] It is the circuit diagram of the 6th and 7th operation gestalt in the case 
of the sector display mode of said current supply circuit. 

[Drawing 19] It is the characteristic curve sheet showing the temperature 
characteristic of the light transmittance of a liquid crystal display component. 
[Description of Notations] 

1 .... Liquid crystal display, 

2 .... Liquid crystal display panel, 

3 .... Liquid crystal drive circuit, 

4 .... Current supply circuit, 

5 .... Drive control circuit, 

8 .... Adder circuit, 

9 .... Switching circuit (selection means), 
Vx .... The first supply voltage, 

Vy .... The second supply voltage, 
Vz, Vz1, Vz2 .... Driver voltage. 
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mmm^m^t § gp#a^- k fc K*«t> 
reftffl©H3»«E*«*&-r**««*&¥©*wu msb 

cfc^mfcbrv^o 

[0 0 0 6] If*3S2 {CHBtt©1fifiSc«, »SaSv^*^ 

©«©?-£, iGSBSS?-rsiiii}Ru:j*js-rsM*flito 
s«*«*esij»^©fc, s<ifM£EoiafiigE*^«:sa 

[0 0 0 7] fjf#JR3 fcfB«©«fi8«, 1 (-8B« 

©HulBIEI)!)«JE©?gJSf^JBE«, HuSHffliS^/^^^oa 
ii^©?ag#ttfC*fi£LTV^ C fc«r# Mfc LTV^o 

[0008] »2fcjs 4 tcae*©#ijs«\ §s*« 1 fcis« 

HtlBIEftWEOjajS^SBti:, ^©Sje^BSOBuaBSgKlfl 

^ 46 fc ^filBH rt -etuIB^Bi*^^ * jg^^BS— 
)£»c«lifrSiaS«3BBOiEHrtfc»S<lfc*»afcLT 

[0009] iff^js 5 icmmvmm*. %mm 2 tcgs^ 

JS^iS©MIBIgi!)ltffi{ca^^TmjiB^ B ^^^^^;l/^ 



[ooio] m&m6ic%m<Dmf&i$, «i±©^s^k 
cDi*i&zMiRWicw±-?2>mtjm&mffl^®£. mm. 

[ooi i] $mm7 icmmcoMmz. mMm6^mm 

[0012] mMmsizsmcDmf&iz. m^memrdt 
mz, m-conmnmti^-cDxtjffi^icstnrrimm. 

[0013] m#m9icmm.<Dmf&iz. tmrne^rciz 
mz, mm.ms.^m-<DXti^i L \^tn^nmm^nrz 
mmzn, mmmmm-<om'mmm^comr.coxt}^ 

ttmm- comnmmmcom- co xfj^icmm £ ntcm 
-fr^m^o)m>\(Dmm.t, mwm-Rxsm-conM 



¥fffl2 0 0 1—2 7 2 9 5 7 

sjE.osjg^BB^Huie^ i (Dum^mcmmzn. mis 

[0014] tmmi oicmm<DMi&te. m&m6%rc 
iz 7 iztmcomwMmmwic&^T. WiB^m^mmm 

mm-mm^t, m-(Dnmmi±tfm-(Dx±>%<i?icmm. 

mzti, mm^-cDrnwrnm^com-coxfj^icm 

mrcoxtsm^mmsri, imtfmmm-(Dm.wmm 

-cDmmmmmcom-cDxt>ffi?icmffit£nrz'm=cDm 
int. -mW}mm~<Dmmm^m<Dm~(Dx±)i%i L ic 
iisn, imtfrnmrn^commmmmcDtiiti^im 

mm<omri(DmtfiW.t, mmm-Rxfrn-conmnsco 

mm^comt}^^ rcizmfeni±icmiRmcigm-t % x 

[0015] n&mi i icmmommz, mM6%rc 
iz 7 icmmcDnwM&mmicis^T. miu&^mmm 

mwmimnmm§§(Dm~cDxt!tQ^icmm.^n 
rcm-com.tnt, -yjtimmmm-igm^cDWi-cDxtim 

mystfrnimwrnm^com-cDXti^icmm-sn 
rcm=com.int, -mmmmwmw»^(om-'<Dxti^ 

mmwj±%rcizw7£ni±icmiR&iicmM-tz>^ >y 

KT? & £ Z. £ Z&W £ L T V >3 o 

[ooi6] m&hi zictmcommz, tm^etrz 

« 7 KlBic^BMt&i&SBfcfc^T, BijSBzag£JSEII^ 

issc^itgi, -mmmmnmm^cDm-coxti^ 



r-feOv mi§H^— (onwMBcit. mmvumic 
&^Tmmnmm%5<Dtiit>t\ii : ?<Dmj± t m-x%>% c 

[0017] mxmi 3ic$zm<Dffimu m&m6%rc 

[0 0 18] IhaRIR 1 4tCie^£0^{±. ff^6*fc 
[0 0 19] 

[0020] en mmrnm 
( i - 1 ) m£hm*mwcoMj& 

h-sb (cpu&£) j^&oai^T*— *3atf*«w» 
[0021] sfc, coi&si^ss i m&m.^ 

(1 +c x t)xv z 1 =(1 +a x 
= ( 1 +C x 
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(ommzimnicL. MiRhrcfeMnmvwmttm^x 

t4\ Wmt&tf 1 0 0 x 9 6 F<y h G£M«#6l F-y h 
T, F 0 2 (a) tc^-Tck^ 

i o o x 9 6 F-y v <D^mM*m^xm{$t*Wr<t 

■ 5. ' cntWLT» »»S/f^- KO«^«, 48X9 

6 F>y h<Dwm*m^xmm*m7n-f& 0 c corns, m 

2 (b) lC7r,-?&olC, 4 8x9 6 F7h©Sfsnl« 
14, 1 2 x 9 6 F-y h&m&ffl&t. 3 6 x 9 6 F<y h 

Siltt a&i*3**— .K©»&t4 % ±Mffia^-F 
©»&JcJtLTM«5t'<*;l/ 2 ©B»ffi«*/jNS'< -T 

M^il»> lIft»4AWj:5*^ < ISM 

annus 5 Aiftt- FtfS urmmisiis 4 <om^t 
%>x^v=f-®&ztmm?z> &zm^x'&5k(Dm&m^m 
wtmmmx&zrctb, j^t, mm^^ 4 ic-d\,> 
xmw-tz>o 

[0022] (1-2) mMQtt&mv&vwv&mtisL 

®HtfJ±*&H]!g4{i, 81— ©«S*JEVx (Vx(4 0°CtC 
*5tt&ttEE) tSS^OttM'BJEV y (V y teOtfCfctf 
5«E) ^inlLT, %— <DnmWI±V x^Afg, 3S— 
©«ifMffiVy*BteK:IJiSELfctH2j«EV z 1 ^rm^J 

•ri.in^[Hi^8 aasagEwsETO) fc. ^-(omrnm. 

EV x <D*iB*£EV y <D^"f tlfr— y}£>«*8 

^ff±LTiP»|M]i^2£Dm7^«l±^m7^mi±V z 2(C^0 

TlS^c^n^o C©7^7«9li, IEKjff5tJfl3l[H]Sg 5 

mmm^- ¥<Dm^imt>m!± v z 1 ^igRjmffiv 

V z 2 >Sr|gS)«i±V z t VXtti±>Z-&% t©T$.^ 0 * 
*5, H3fc*3V^Tti:, X-f-y ^[el^9 (4, AnMEIel!^ 8 <D 
nSPK*5l&&*^LTU>S^ *P^[H]i^8CDrtg(5{C$) 

[0 0 2 3] CcT% m— ©«JH«1± V x ©iBfi&JK* 

«EEV z 1 CD*gjg£]BE£ c fcfS i:, t Wc&V ZbuM 
|s]!^8cT)m^aJEV z 1 ttTOS ( 1 ) SD'S 

(2) T-a$n§o 

[0 0 2 4] 
t)X AX V x+(l +b X t)x B X Vy 

(1) 

t)x(AXVxlBXVy) 



(7) 



nm 2001-272957 



CCV. C=(AXVxx a + BXVyXb)/(AXV 
x + BxVy) 

[0025] ^(c, s (2) ©£2ifc:&ja*j±«rr*c. 

V z 1 =AXVx + BxVy 

c =(A xVxXa + BXVy 
[0 0 2 7] ioT, 5£ (4) «fc!K ftnJFlalR 8 g 
&ARtfB, *S«BEVxRtfVy*fifi-rS<ltfCj: 

fiH f 3 C * § d t # t?*^ o 
[0 0 2 8] fit, C©iO«gE&8«, ^^a^gfi 

i ij^mmm^- h a, ffisa^sn^oiafi 

^id^tH^mJEV z l *tb*-rs«J:afc:^SW5SLt;* 

©u)§3£, -rfc*^. ffiaa^sts?©)ta»* i o 

[%] £90 [%] fC«J$-e*5ffi»«Etfffl«LoiK 

Lofftc^-rj:d*iaewtt*W'r««'&«x ^mih 
fc#^H*tefflBisft£«ffi©na&fiV(WK voff^ 

vz i«m*-rs«fc-5t»^aRt;«ig*ffi^aiSE$n 

Si^lcSoTV^o CftfcktK ftiU'&si&IIlSg 1 0 4 
«\ jSH^SB 1 W£MBa3&n*— Wm&lcte, x 
-<v^lalES9fj:<kDaj**£EV z 1 ^SESj«ffiV ztL 

[0 0 2 9] i:<I5T% a^Mfg£3f^^HfgfcErmj£ 
ftS«E©SI$B!rtlVoiK Voftti, «S^^/V2© 

EEV z 1 WMSbWEEV z t LT?fe B aig»)I11^3 (C#t$&? 

n^i:, lastc^f <£5^ m±<om$)]mv voff. 

75®3Ri:#^^iii*©ffiI!i*£EoiaS«Ftt*^-rtt*lL 
on, Loff<fc D t^n^ni^i/^«JEfili:{gl/^«ffi{Stc^ 

[0030] Hi 9(c^-r<k-5fc, f&na^lSt? 

o [%] com<Dmmni± mi 9c^ti. 5 [v] 3a 

^o^aa^tt, H]Rr*ffiT&sn3b«voff*<fti8 
i?9o [%] ©B#(Digiij^j± (si gtc^-ri. 2 

[V] 3Sfg) «t9ffi<Tt)a6S0SftL*u^z:t*^J 

on«, T^igii^i 0 [%] <Dm<Dm$mE.& *) mftits- 



...... (2 ) 

£ic&9. ffiMIVz l«K (3) , igfi&HEcttsS 
(4) TStCt^t^o 
[0 0 2 6] 

(3) 

X b)/(AxV x + B X V y) (4) 

£ni>«J±©^l?jj{fiVoff«, 3^11*9 0 [%] ©Bf 

«#*a*-t— K©*§-&ti. ■^mmm^- f©*& 

mEEO^^iffl V of f fcMftV ^MtcSEftT 2>z.hfrt>, 
WEEO^aWBVoiu VoffO«E^jlE^H 5 {c^-r«k 3 
fcffiSlLoiu Loff©fifi43iEfc— SLfc<Tt», 
Jgl5BTSBE©^8rtiVon, Voff©«EIHJK:ffl«Lo 

m Loff**«?sfi^iEoiEHF«jK:*nar, -r&fc^ 

[0 0 3 1 ] ^CT% *^SS^^#§M^*&lH)gS 4 
|-OlilKV x LtSPMS*- F©i#£-tc 
W£*fcl£^MttfflrtT«E©ieHrftVoiu Voff 

a6jl#? Ltfef, ±3$ L fc «fc 3 tc , fti&tCT&fli 1 tfgp 
FO*&lctt, x^-y?-lH]i&9U:£9fg— © 
flMSMEEV yCQm&Zi¥±LTttitini±V z 2 ^fg»j« 
EEV z tLTM1Rtiit>-rZ>Ztlc£*), m/B&&fri*fr 
2 o^a^— ^fc*s«k-5 fciaS*i«"P*s«fc 5 fc 

- K©»&«\ V y ^ilffl L&Vv#/-£tt 

[0 0 3 2] <fc{C, CO«iB«*&|HlK4K: , QV'>T, <fc 0 

( i - 2 - 1 ) mmm£®s& 4 ©m 1 mrnmm 
m 6 a> ««^n]i^ 4 1 «^fig^^-rn]i^0T 

CO*iB«*&[alK4«, 3£*BE« 

be) 1 7 *><si— ©AJjis? (+) ^n^timm^nrc 
^zyyi 0. lit, -^r*^*Easi (^-co«^ 

SBE) 1 6{cS^^n, ^^*^T>7 P l OO^ZlcD 

A**a? (-) izmm.tsnrcxtifg.ifii zt. -7?*^ 

^7^1 0(Om-<D\iim^r (-) KJgfeStU ffi^ 
^7y/l 0©ai*4S?l 8[cSi?nf;7^^K 
^y^Stixl 3£. -7j^^T>7 p 1 1 ©$ZOA* 
ffiH* (-) fcSas?nfcA*S*il 4 -XtMr^T 
>7i i^r©A^ffi? (-) tiisn, fltoSr^* 
^jy/i 1 ©ffi*4s^f i 9icmmtnrcy^f—v/^y 

#m.mi 5t, A^J®ial 4©fWW7>yi 0O 
ffi^4S?l 8Sfc«HS«BE (GND) (CjffiRntCtt&t 

[0 0 3 3] C©X^-y^-|slgS9tt, ifeBiB«^*— K 



(8) 



mm 2 0 0 1 - 2 7 2 9 5 7 



s&f- 1 9 fcsaft-t 5 c t e J: d , mmisiES 4 fc^m 
mm 1 7 ts*ffas 1 6<DW#*fieoTtttfj«Ev z 1 

-Y >y ^SSS 9 fi, KO«^KttA*aa(l 1 

4©flfcfr*H3£ttEE (GND) iCjgMT&Z- tlc£9, 

m7iz7rs-f&5ic^ fenmmi eoiiaesflijhi/Tti 

0Uft@ei 4 fcS«£Eig 1 7 fctf ^oTtfcbWJE V z 2 

(X^>y«9, £«EiRl 6& if) ^fB&LT^ 
"To 

Co o 3 4] ^t, ^Hffia^^e- fo«^o«ii««& 



It, Mz.lt, MOSh s 7W7>#l£i?<Dm&nte.*m* 

1 7 ©SEE©SS£J@H{£, ^-©ls|gS*«/S-rSMOS -h 

CT, ^BEESl 6<DO°C{c*3^i.«E^V 1 6, ME. 
©Sfi£jBE£:a 1 6 t U £«E8g 1 7 © 0 ttcfetf* 
BUS: V 1 7 , «JI(D?gS^Se>gr al 7tU ttttiS? 
1 9©0 < CK:fcW'5«E*V 1 9, «BE©iaS^E* a 
19tU fijrtl 2—1 SOjgfiM^nfnR 1 2~ 
R15i;-r£>i:, fCKfttt^WEEV 1 9 (=Vz 1) 
i±, ttTOS (5) tiSW, 
[0 0 3 5] 



( 1 + a 1 9 x t )x V 1 9 = (l-A2)x(l+ a 1 7 X t)x V 1 7 + A2X 

(1+a 1 6 x t)x V 1 6 (5) 

HCV, A2=(R15/R14)X(R13/R12) (6) 

co o 3 6] ^ (5) <Dtem*&m£mv&mc coo 3 7] 
mm-Tzt, s (7) T-arrcfctf-eifSo 

(l+a 1 9 x t )x'V 1 9=(l+(B2/C2)xt)xC2 (7) 



7, a 1 9Vm?£. S(12) T?a?tlS. 
[0 0 4 1] A2=(V19Xal9-V17Xal7) 

/(V 16Xal6-V17Xal 7) (12) 

[0 0 4 2] 5 (6) <kOgM*T«S)t?n§A 2 ttlE 
at?*S^e>, A2>0fc45±5t*EVl 6~V1 
9, SS^BBa 1 6~a 1 9*KSL*ttn«*5* 
V\ tot, SS£JlEa 1 6=-0. 0 5 5 [%] , a 
1 7 = -0. 2 [%] ©BffCltlEV 19=1. 2 
[V] , jg£*3£a 1 9=-0. 1 [%] ICB 



£ £T\ B2 = al7X(l-A2)XV17 + al6X 
A 2 XV 1 6 

C2=(1-A2)XV1 7+A2XV 1 6 

co o 3 8] #&c N ^ (6) ©^at^ia^jt^e-r^c 

-hfc*!?, WR.V 1 9«rS C8) , iaSftlEa 1 9«5£ 
(9) 1?lS-rilt^T?#5o 
CO 0 3 9] 

V19 = (1-A2)XV17+A2XV16 (8) 

a 1 9 = B 2/C 2 

= D 2 x a '1 7 + E2Xa 1 6 (9) 

D2 = (1-A2)XV17/C2 (10) 

E 2 = A 2 XV 1 6/C 2 (11) 

[00 4 0] S (9) , (10), (1 1) iOA2* 
flIEEV 16, V 1 7, V 1-9 £SJg£JlBa 1 6, a 1 

VI 7X(1-A2)=54/1 45 
VI 6xA2=24/29 
CO 0 4 4] CCT% «flEV 17=1. 5 [V] fcf5 

tEvi6=i. i [v] tnttizn, coaasft 

f jtaS@&8©ffl*J«EV 1 9= 1 . 2 

[v] fcuns-r* mj±v 1 6* 

i. i [v] (om^it. m*.&w8icm-tmE8m®& 
Sffl^ri. i [v] t^si^iciits, i8ic^ 

■fWBElWBlslBtt* tii^^©«J±V 2 5 = ( 1 + R 2 
1/R22)XV2 4T'i$n, fllittf, «ffiV 1 6 = 
1 . 0 [ V] ©i§-&«\ R21 = 100 [ k Q] , R2 

(R 1 5/R 1 4)X(R 1 3/R 1 2) = 1 09/1 4 5 ( 1 5) 



^cots.m&R i 2~r 1 4, mi±v 1 6, v 1 7©k^ 
mic-o^-zmmt^o s o) ~ad2) fc«/±v 1 

9, z&g£|lEa 1 6~a 1 9Oj|%ftAt5lfCj:0W 
Toa (13), (14) mcii^ts, 

CO 0 4 3] 

(1 3) 

(1 4) 

2 = 1000 [ k q] ic-rmt , tts^«BE v 25 = 1. 

0 [V] K-rsCfctfTSrSo **J. «EE8SSEIhI&W:, 

0 8(Dii^{cise»-r, ts^aniK^aifflLTfeiviii: 

COO 4 5] #fC, a (13) Sfcti5£ (14) i9A 
2=10 9/14 5#^£D, x£ (6) tcftALT, ffi 
JafficDit^S (1 5) ©AdfC^-TCfc^TfrSo 
CO 0 4 6] 



C 0 0 4 7 ] Z LT, #Rfcf, R 1 2 = 1 4 5 [ k 
Q], R13=109 [kQ], R 1 4 = 1 00 [k 
Q] , R 1 5 = 1 0 0 [k Q] Icmfe-fZCtlC&O, 
rUJS£JlE a 1 9 = - 0 . 1 [%] (cilt^Ct^T'f- 
§0 cnfCcfcD, C©*nJSls|g&8«\ fcBftHEEV 1 9 = 



1. 2 [V] , iaft£|BEa 1 9 = -0. 1 [96] (CPS 

co 04 8] cnicttLT, gp^-a^- F©W&©« 
mm&mvi 4 «, 1a 7 (c^lt-cj; a t3t«ffi» 1 7 /ctt 

fc^oTttSftltJEV z 2^ffi^-Ti.fci6, HJ**flEV z 



(9) 
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2 <D'um%mimnE.m i 7<Dat£jiEti5i— fens? aw^^t^s i ©m^is?4 otc^snfc 

(=Vz 2) S^rSja^JBBa 1 9«. WTO<t -5 (CjSttJ T>^3 0 ©ffi*|4Si?3 9 $fc«^«JEM3 7 iCJS^tfJ 

?n^. {c^-r^x-r-y^iEi!^9^^<iKT^?ni,o 

[0049] (l+al9Xt)XV19 = (l+Rl 5 [0051] -y 7-[I]gg 9 it. ^HiffiS^- K 

/R 1 4)xv 1 7x(i+a 1 7x t) 0^fc«A^®ta3 5 (D^tt^T^-? 3 0<£>tiS^ 

foT, V 1 9=(1 +R 1 5/R 1 4)XV 1 7 4$?3 9 K«?aEUTffi*«ffiV z 1 £ffi*l£-<i-£<Df;:*f 

a 1 9 = a 1 7 U FO«^l=J4X*atFt3 5©flfe**5£ 

[0050] (i-2-2) n.mm&m&cD'm 2 mm m&M3 yjcgitsctKi^ mi o^-t^o 

i9tt, «^«^ll]l^4©m2lt]!lfi^^-rii]i^0T- IU£S4fC^«l±M3 7 /ctf^oTffi^Wffi V z 2£tB 

£<D«jlI«il&[H]S&4«, m—(DXf3^7- (+) &C ^£-£&J;5{c&oT^S 0 El 0fc*5^T«\ 

H)£«EE (GND) ^^n^njg^^n/c^-^T^ys ttMft*£le]8g4<DiiS*J«EEV z 2 tcl^gtf &^gp^ ( X 

0, 3it, -iitfmwfzm cm~(Dnmmi±') 3 7t ^>y^[5]s§9, ^mi±^3 6^:if) ^bslt^-To 

SiBt^n. flji75W^T>:7*3 0 ©Sg- ©A*^? [0 0 5 2] M^. iEMW^TK^— V<Dt§i$(DWM&%& 

(-) fcsi^^nfc 2 -^*^fEi3 is]sg4fcfc^T, &mi±m3 7<Do°ciastf%mi£*v 

8 i&Jotf*'<T>73 3 7, *J±CDjgJg^IiH^ a 3 7 £ U £«I±M3 8<D0 

0 <D|g-© A;W? (-) lcmmStlfcXtim.in3 3 °ClC*3t / f%mi±*V 3 8. «/±cDjgg^iH^ a 38t 

-^*^^7y7"3 0 ©fg-© A;W? (-) tcgf U ffi*fi» : ?4 0©0*CKfett5*JE*V4 0, «EE<0 

IStl, flWtf^^ryys Ocom7j4S?3 9fc}&M£ iSK^JSB* a 4 0 £ U ffi£t3 2 ~ 3 6 ©ffl$ill**-ft 
n/-c7^-F/^«y^Sm3 4 — Jjff*'W73 1 fnR 3 2 ~R 3 6 fcfS t viasiizmtimE. V 
<D^-OA7J^? (-) »cSSBiESnfcA*Stn:3 4 0 (=Vz 1) «\ WTOS (1 6) Tg?n§ 0 

-j3tf*^Ty?3 1 cD^ncDA^iS? (-) »C«S1K* [0 0 5 3] 

Cl+a40xt)xV40 = A3x(l+a37Xt)xV37 + B3X 

( 1 +a 3 8 x t )x V 3 8 ( 1 6) 

dcT, A3 = R34XR36/(R35/R32) (17) 

B3 = R34XR36/(R35/R33) (18) 

[o o 5 4] as (i 6) (o^m^&mtmcm^ [0055] 
tcgjB-rsfc, a(i9) "r^-rct^TfrSo 

(l+a40xt)xV40=(l+((A3xV37Xa37 + B3XV38X 

a 3 8)/C3)x f )x C 3 ( 1 9) 

<mX\ C3 = A3XV37 + B3XV38 «iS (2 1) T?&-rc 

[o o 5 6] 3 (i 9) (Dtcmttsmzim-tz [0057] 

£ i: *C<fc 0 , fltEEV 4 0 «3 (20) , iB£$j6E a 1 9 

V40 = C3 = A3XV37 + B3XV3 8 (2 0) 

a4 0=(A3XV3 7/C3)xa3 7+(B3XV3 8/C3)Xa3 8 

(2 1) 

[005 8] 3 (20) , (2 1 ) cfcO A 3, B 3 (2 3) T**$nS 0 

EEV3 7, V38, V 4 0 tM&^M a 3 7 » a 3 8, [0 0 5 9] 

a 4 Otati', A3t±3 (2 2) T'gJ^ B3tiS 

A3=((a40-a38)xV4 0)/((a 37-a38)xV37) 

(2 2) 

B3=((a37-a40)xV4 0)/((a 37-a38)xV37) 

(2 3) 

[0 0 6 0] 3 (1 7) , 3 (1 8) £9fi&Mr?tttt [%] ©«FfC«BEV4 0= 1. 2 [ V] , SJg*3l2 a 4 

Sn5A3, B 3ttjEaT?a&S*^e>, A 3. B3>0tC 0=-0. 1 [%] KS8SffS*&©fitrtffiR 3 2~R 

&£>cfc9tC«jEV 3 7~V 4 0, rSJg£(K a 3 7 ~ a 4 3 6 ©gft^tCO^TSiWrSo WJEV3 7, V 

0*K£LfcW-ftfcrfc5&l,\, fcT, «EEV3 7 = 3 8©«ttSl^SfiffUK:^L^:*ffiSSSEIalB*4ffc:«l:D 

1 • 1 [V] , SjS^JfiEa 3 7 =-0. 0 5 5 [%] , HSLTti^o 3(2 2), (2 3) (C®JEV 3 7 — 
1EV38=1. 1 [V] , i&S&JEa 3 8=-0. 2 V 4 0, Sfi^lBBa 3 7 ~ a 4 0<Dffi*f^A"T5*t J: 



(10) 



Wffl2 0 0 1-272957 



OttToa (2 4) 



(2 5) ^|§cttfTf§o [00 6 1] 

R34XR36/(R35/R 3 2) = 240/3 1 9' 
R34XR36/(R35/R3 3) = 3 6/1 4 5' 



[0 0 6 2] lot, 0!l3Jf, R 3 2 = 1 3 3 [k 
Q] „ R 3 3 = 4 0 3 tkQ] , R 3 .4 = 1 0 0 [k 
Q] , R35 = l 00 [k Q] , R36=l 00 [k 

q] trnfetzzticzo. c©*n»HiK8«, mtin 

EEV40=1. 2 [V] , fig4gffia4 0=-0. 1 

[%] KaSFTSCtA^tS.' 

[0 0 6 3] cn^MLT, awfrs^e— HOtl&Ol 
^Wl^lHlSS 4 0 1 0 K^Lfc^a fcj£*jEEiK3 7 f£ 
tt*«oTW**EV z 2*m*rrSfci&, ttS7J«EEV 

z 2 <Dffi.&*3mzmm.&w. 3 7CDSS^Ei:iwi— tens 

3ft5<fc5fc:fcoT^5o fc^ t "Cfcfett&mEEV 4 
0 (=V z 2) Rtfi&gdgEa 4 0«\ KT©± a fc» 

m^fts, 

[0 0 6 4] (1 + a 4 0 x t )x V 4 0 =(R 3 6/R 
3 5)X V 3 7 X( 1+a 3 7 X t ) 
lot V 4 0=R 3 6/R 3 5 XV 1 
a 4 0 = a 3 7 

[0065] ci-2-3) mm.m^^com3Mm. 
mm 

hi in, nm.m&m&4<Dm3mmmn*7rs-?m&m 

ich^hje (gnd) tmmi£nrc^T>yA 1 
fff-©A^? (+) icmmmm cm— ©wwbe) a 

r.commmE.') A7icmmzn, mw^r^r^A 1 

(Om-cOXtl^ (-) fc£ISSftfcA:*Jffi*a4 3 t. 
-SA^7>y4 3 0S=OX*iSI? (-) (CJSM^ 
ft, ffitfftf*'<7 , >:/4 3©ffi^?4 9Kjgfl!£ft;rc 

(l+a50xt)xV50=(l+A4)xV48 + A4XB4xV47 

(2 6) 

CCT, A4 = R46/R 4 5 (2 7) (C^f^t, S (29) tltCt^TfS 

B4=R44XR 4 3 (2 8) [0 0 7 0] 

[0 0 6 9] #{C, ^ (2 6) C*ia*iciZZfcWIt;»SC 

(l + a5 0xt)xV5 0=(l+((C4Xa4 8+D4Xa4 7)/ 

(C4+D4))Xt)x(C4+D4) (29 

) 

££T\ C 4=(1 +A 4)x V 4 8 (3 0) 

D4 = A4XB4XV47 (3 1) 

[0 0 7 1 ] &lc y S(29) ©£32££r32^tt$3S:-f 3 
V 5 0 = C 4 + D 4 (3 2) 

a50=(C4Xa48 + D4Xa4 7)/(C 4 + D 4) (3 3) 

[00 7 3] S (30) ~ (35) ^^4, B 4 ftW £ 0 
JEV 4 7~V 5 0 fciaKSHEa 4 7~a 5 0T*^-fi:> [0 0 7 4] 

A4(iS (3 4) T?gjn, B 4l±^ (3 5) T^^ft 

A4=(a47-a50)XV5 0/((a 4 7-a 4 8)XV 4 8)- 1 

(3 4) 

B4=V50XV48x(a 50-a4 8)/(V 4 7 X.((a 4 7 - a 5 0)X 



(2 4) 
(2 5) 

7 J-Y/^ytmKA A -W^7>^4 2 0S 
-£DA*4S? (-) tcJSKSft;rcA2jfiJ3i4 5£, — # 
W7^4 2 0SBroA*«? (-) £««Sft* 

— K/W*ffl*i4 6t, A*J&3n4 5 ©fib^^T^ 
74 1 ©£tS*fii»4 9$fc(±B£«l± (GND) 
W{cg^-T^X-('-y^[5Igg9 t«IATi/SSn5. 

[0 0 6 6] i!cDX^-y^-lH]S§9«, ^Bffiif^-K 
©^fCt±A7JJSfit4 5©MW7>7*4 l©ffi*J 
«F?4 9fcSSttL-Ctttfj«EV z 1 *&ti2i£Z><Dlctt 
L, gP^^-K<D^B-fC{±A^S*x4 5©flk^&@ 

s«ee (gnd) tc^M-r^cttc^o. 01 2(C^-T 

«SS4tcSlffl4 8^J*ffiotai*«ffV z 2 
^ffi* 5 tc&oT^3o ftfe, 0 1 2tc43V>T 
(4> «B{K*&|i]l&4©iti;*J*EEVz 2 fcj»»*^V^ap» 
(X-f-y^[I]ES9, 3£ttE8B 4 7 £) ^iSDSLT^ 

[0 0 6 7] ^{c, ^BTO^^e- k©«-&©«R08& 

|s]Sg4 ^fcU>Ts ^€EI4 7©0°C{c:fctf&«/±£rV 
4 7 , *EE©iag43E* a47tU 3£*£ES 4 8 ©0 
lCfctettS«EE*V 4 8, «E©iSj8$JE* a 4 8 £ 
U ffi7j4S?5 0O0tlcW5SE%V 5 O, ttJE© 
*Sffi£jBB£: a50iU fi#E 4 3-4 6 ©Jgfnffi^ft 
fnR4 3~R4 6it§i:, t °C{c43^^m^«1uV 
50 (=Vzl) tt, J-XTOSS (2 6) Tg^n^o 
[0 0 6 8] 



CtlC&K>, «JEV5 0te:£ (3 2) 

(3 3) T~ItCi:^T't5o 
[0 0 7 2] 



at £JBB a 5 0 



(11) 



mm 2001-272957 



V50-(a4 7- a48)xV48)) 



(3 5) 



[0 0 7 5] S (2 7) , ^ (2 8) cfc9ffinMTlg/& 
?tlSA4, B 4«IEgSCT:$)^^?>, A 4, B4>0t 
&&<fc?tc*±V 4 7~V 5 0, iSS&Iffi! a 4 7 ~ a 5 
0«r^L^ltn«"^5>^l/^ lot, 1EV47 = 
1. 5 [V] , *ag£jBEa 4 7 =-0. 2 [%] , MS. 
V48=l. 1 [V] , SjgfiJlEa 4 8=-0. 0 5 5 

[%] OB#{C«l±V 5 0 = 2. 0 [V] , Sj6£j8Ea5 
0=-0. 1 [%] KillS^Sii^DjgtfiffiR 4 3~R 
4 6CDtS5£#lJlCO^TlftH£-r3 0 fcfc, tffV4 7, V 

4 8«^i Mmfflic^rcw.E.mm\B\s&%:i£ic& omm 

LTWV^a (3 4) , (3 5) tiEV4 7~V5 
0 , SJS^JSHa 4 7 — a 5 0 cDfil^ft At" & C £ lc <k 
0> A4 = 81/319, B4 = 44/27£&9,i£ 
(2 7), (2 8) £fHXT<D:£ (3 6) , (3 7)% 

[0 0 7 6] 

R 4 6/R 4 5 = 8 1 /3 1 9 (3 6) 

R 4 4 X R 4 3 = 4 4/2 7 (3 7) 

[0 0 7 7] SE^T, R 4 3 = 2 7 0 [k 

q] n R44 = 440 [kQ]/R45 = 319 [k 
Q] s R 4 6 = 8 1 [kQ] tm&? 2> £ t t£<fc D , C 
<Dflnl¥lI]Eg8{i, ffi73«JEV 5 0= 2. 0 [V] , Sfi 

£jg5a5o = -o. i [%] fciis-r^c: t^T-^^o 



T&5 0 C(DSj®#t*&lH]l^4«, -73^«EEJ^5 6 
cd^-cdA±i^ (-) ic&mz tifc Afj&tfi 5 2 

-^s«jem5 7 (m=©«tt<±) (cg«!$n, fa 
WX^Tyfs KD^-coxti^ (-) tcj&M^n 

fcA*f}gm5 3 -^H^«BE (GND) fc^? 
n, Mtf^^ryys 1 ©Sg-cDAT^? (+) icft 
iE$nfcA73ffiSx5 4 —l5t)^^.Tyzf5 1 <DHI- 
©A±)4S? (+) icgi^n, fWW7>y5 1© 
&t}%&?5 8lcmffi-$t\rc7*<-F^y?m.iTi5 5 tit 
Ixtii?tX§ 0 5£*Bl£5 6, 5 7fc«:, gi 

ffija5 3fre>^D8t^;w-y9Mi]BS9ft«B£n£o 

[0 0 8 1] COXY<y^-|HlS§9(±, ±11®^^- K 
^^Cti^«M5 7C^f)S-r^^-'^T>'-r2 ootb 
*^*A^J®Ja5 3(Cjg^LT^ffiJ±^5 7^?>tD« 

7a%M^m^4 izxti^^riatimsv z 1 %tts*> 

llZ-ttfot&X^TyZfZ OCDtil*4S?%A7J®Jf[5 3 

fr^^gt-rctfe^t), m 1 4fc^-r<k5{c, ^«je 

iS 5 7A>60**Offii&%Ml/tUJ*«£EV z 2%{±J 

mmm&m'® 4 offi^tEv z 2 KKwa^^gte* (x 

-T'y^lE]Sg9, ^7»*2 04ff) ^^WSLT^-To 

[0 0 8 2] ^fc, ^iBTO^^e- Hoii-&©*ig«i& 

@^4(C43V>T, ^ttJEJS5 6<D0°C(C*3tt§« J EE^V 
5 6, ffifficDSS^SE^a 5 6 U £fES5 7O0 
ICfCfettSWEE* V 5 7 , *EE©ia£4jffi* a 5 7 £ 
U ffi7W?5 8(D0°CfC*3^S«ffi%V 5 8> W1±<D 
Sfi£jBE% a58^U fitrt 5 2-5 5 ©fitrtffi**n 
fnR5 2~R5 5i:t§t, t -CfCfctt^ffi^ajEV 
58 (=Vzl)tt, J^T<D:£ (3 8) T'g^n^o 
[0 0 8 3] 



[0 0 7 8] JinfC^LT, gP^a^-F©^©« 

i^^ss 4 tt x 012 tc^Lfci a icfemmm a 8 /c 

z 2 0SS^E(i^lffl4 8©jafi4jEfcl^— {ciHfiE 
SnSi^KftoTVS. 4fe, t "CfcfctJ^flJEV 5 
0 (=Vz2) &ma$£)I2a 5 0(±, WTO*^fcJi 

[0079] (l+a50xt)xV50=(l+R46 
/R 4 5)XV4 8 X(l +a 4 8 X t) 
fct, V 5 0 = (1 +R 4 6/R 4 5)x V 4 8 
a 5 0 = a 4 8 

[0080] (1-2-4) m.w.m&®&<o%iAmn 
mm 

(l+a58xt)xV58 = A5x(B5xV5 6X(l+a56Xt)+C5 

xV57x(l+a57xt)) (38) 

CCX\ A5=l+R55/R5 4 (3 9) [0 0 8 4] S (3 8) <Dfcm*&m t m DJgxt 

B 5 = R 5 3/(R 5 2+R 5 3) (4 0) fcgJBf 5£ (4 2) T*rc fc#T*6o 

C 5 = R 5 2/(R 5 2+R 5 3) (41) [0 0 8 5] 

(l+a58xt)xV58=(l+((E 5 + F 5)/D 5)x t)xD 5 

(4 2) 

£ £ t\ D5 = A5XB5XV56 + A5XC5XV57 (43) 

E5 = A5xB5XV5 6Xa5 6 (4 4) ZtiC&O, SEEV 5 81ZjK (46), i&£*3Ea 5 8 

F5 = A5XC5XV57Xa5 7 (4 5) teiS (4 7) 7W<lfc#T?#3 0 

[0 0 8 6] j£ (4 2) cDfcat^ia^it^-r-S [0 0 8 7] 

V58 = D5 = A5XB5XV56 + A5XC5XV57 (46) 

a 5 8=(E 5 + F 5)/D 5 (4 7) 



(12) 
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[0088] S (43) ~ (47) J;!3A5, B 5, C C 5(i^C (5 0) T'i^tl^o 

5%1EV 5 6~V 5 8 t'Um^Ma 5 6~a 5 8TI [0 0 8 9] 
tk, A5ttS(4 8) fS^n, B5ttS(4 9) f 

. A 5 = V 5 8/(B 5 x V 5 6 + C 5 XV 5 7) (4 8) 

B5 = V57x(a58-a5 7)/(V 56x(a56-a58) + 

V 5 7 x( a 5 8-a 5 7)) (4 9) 

C5=V56x(a56-a5 8)/(V 56x(a 5 6-a58) + 

V 5 7 x( a 5 8-a 5 7)) (5 0) 

[0090] iS (38) ~5£ (40) iOlSItii H 1 5«\ *id«l&@&4 5H»fl5ffi*^-f ®K0 

mA5, B5, C5te, ^nfnA5>K 0<B 't?*S„ d OMfyfrlalES 4 It. ^-©A^lS? (+) 

5<1, 0<C5<lfcft5i5ttffV5 6~V5 fcj£«Eai6 4 (»— QttMJE) jWKKSnfe^T 

8, r&g£jl2a 5 6~a 5 8 fcR^UfcltntffcS* >^6 0t, -^t^7>y6 0OSr©A*«? 

V\> fct, «£EV 5 6=1. 1 [V] , Sfi^iBa 5 (-) fc»R;£ttfcA*j«tt6 1 fc, -fitf*^7^zr 

6=-0. 0 5 5 [%] , «EV5 7 = 1. 2 [V] , 6 0 <D|g- ©A^SS? (-) teBBKSft, MfttfX^T 

Sg^Ea5 7=-0. 1 [%] C0B#(C«JEV 5 8= >:/6 0 ©tti^ifS? 6 5 fcglgt^nrc^^- K^«y 

1. 5 [V] , SI£|Ea5 8=-0. 1 [%] icMm Jn6 2 t. 5£«E8I6 3 (Si— ©WSMffi) ^iiliRl^C 

-f £>±§£<DjgjnfitR 5 2~R 5 5 ©Kj£0!|fc:ov>TBiW A*St»t6 1 Oflfi^6«J OK-T^-r -y^[e]£S9 fc*flf 

t5. SC (4 8) ~5£ (5 0) C«EEV 5 6~V 5 8, AtMSMo If;, C10fSEl6 3R[f6 4 01 

zag£jKa.5 6~a 5 8 0ffl^At5CtKJ:!), A JEfi, RlT^OigBltC*5tt5tH7jSS?6 5 OttJE i: IbJUEE 

4=1695/1276, B 5 = 8 0/1 1 3, C5= KK^SnS. laMETfcVMf^W:, m 1 0gjG0U 

3 3/1 13 S(39)~(41) «k tmT© fc^L7c£ 5 %«EiH£g|§]& (03) fcHH^THMEEfc: 

^ (5 1) ~5£ (5 3) ^iltmSo SHBLTtxfcVN, 

[0 0 9 1] [0 0 9 5] £ ^ESg 9 t±, F 

1 + R 5 5/R 54=169 5/127 6 (5 1 ) <D#&fc:tt£«Eag6 3^rA^SJa6 1 CMLTiU* 

R 5 3/(R 5 2 + R 5 3)=8 0/1 1 3 (5 2) «JEV z 1 %tht}~£-l±Z><DlzttL^ 8P^*^*— HOlg 

R 5 2/(R 5 2 + R 5 3) = 3 3/1 1 3 (5 3) ^fCtt^*EEig6 3>&A*lJgfii6 1 ^^«tLttC 

[0 0 9 2] ftoT, «Afcf % R52=330 [k <k t>, mVE.M6 3^e»0«7JO^^#±LTtti7Jli 

Q] , R53 = 800 [kQ] , R54=1276 [k EVz 2 5 K&oTV^So &*5, 6B#a 

Q] , R55 = 419 [kQ] £WC£TZ> C t fd «fc 9 , K<D«£©«g0**&laIft 4 OW^j«JE V z 2 tc|g 

<!©3!raJSlIIS&8W\ tB7J«EEV 5 8 = 1 . 5 [V] , S. gtf&^gfcz)- OW-y?-[H]S&9, ^flt£Ei®6 3 ftif) * 

^BHa58=-o. i [%] icmgftzctwvg m<^mit. m3mMBM(D®&m (hi 2) tra— 

[0 0 9 3] dntc^LT, gfcfrS^e— KO^©« [0 0 9 6] ^C, ^Hffi^*— 

«i{BI&lal» 4 U\ il 4fC^L7 v c<fcdfC^ajE^5 6 7£ Is]Sg4 (C&l^T, 3©0"Cfc::&W-5WEE*V 

tt*ffioTHJ;tj«EV z 2*W*-TSfci6; tiJ*«EV 6 3, *ffi<DSfi*3E* a 6 3 £ U SIEI6 4O0 

z 2©iaS^Ett^*EEai5 6©gje^gEt|S]-{c|iS °Cte*3tt§«|±^V6 4, «JE©SS^)BB^ a 6 4 i: 

£n3<fc5t&-pTV^ 0 t "ClCfcttSMJEV 5 U tU7J^6 5 <D0 ICfCfetf^ffifc V 6 5 , MJ±<D 

8 (=V z 2) RmaSfcJBEa 5 Oti, M?3HSSff#S© gfii3E5:a 65tL, fi*x6 1 , 6 2 ©jgfiifl^n 

tBig«l&lelB4©«#i:|p|— 0^fcd:oTJ¥ttn?#Sfe fnR 6 1 , R 6 2 it5 £. t VlcjslfZihJimfrV 

46, ittlfl«SI5-r*o 6 5 (=Vz 1) «, UT©i£ (5 4) 7«Sft5. 

[0094] (1-2-5) n.miRte;®&<Dm5mt& [0097] 
mm 

(l+a65xt)xV65=(l+R62/R61)xV64x(l+a64X 
t )-(R 6 2/R 6 1 )X V 6 3 X( 1 +a 6 3 X t ) 

(5 4) 

[0 0 9 8] CCX\ V 6 3 = V 6 4 £*5< x£ (5 [00 9 9] 

4) «s (55) T*arrci;An?££o 

(1 +a 6 5X t)xV6 5=(1 +A6X t)xV 6 4 (5 5) 

CCT', A 6 = a 6 4 + a 6 4 x R 6 2/R 6 1 -a 6 [ 0 1 0 0 ] <fcfC, ^ ( 5 5 ) <Dtcm£ftm%:kt$$.ir £ 

3XR62/R6 1- ' Cfc£<fc!>, mmm* 6 5«S (5 6) £tf 



(13) 
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[0101] 

a65=a64+a64XR62/R6 l-a63xR62/R6 1 



(5 6) 



R 6 2/R 6 1 



(a 6 5- a 6 4)/(a 6 4 - a 6 3) 



(5 7) 



[0 1 0 2] j£ (5 7) £0 R 6 2/R 6 1 «IEg(-e& 
SfrS, R 6 2/R 6 1 >0(Cft£cfc?{cSS£]I2a 6 

3~a 6 5*aa^L*ttntf*e>*v»„ cct% «eev 

63=V64 = 1. 1 [V] , SS^SEa 6 3=-0. 
0 5 5 [%] , a64=-0. 1 [%] CBffcttJEV 6 
5=1. 5 [V] „ i&e&gEa 6 5 = -0. 2 [%] fc 
Pg^Sii^cDffitftfiR 6 1 , R 6 2 ©KJttflteO^T 
UMBfSo S(57) fciBfiSliEa 6 3 — a 6 5 0fi% 
^A-T^i:. R6 2/R6 1 = 1 0 0/4 5t%^ ffl 
itfcf, R 6 1 = 4 5 [k Q] , R 6 2 = 1 0 0 [k Q] 

6 5 =-0. 2 [%] fciRSE-rSC t*^T?#So 
[0 10 3] cntC *fLT, ff#*j5s*— 

4 (4 N ±izBLrc * d 6 4 jsw-*«! 

oTtu^«i±v z 2^-m*-r^rc46, m3^tmm<om 

-Stmmfc. tb^J«I±V z 2<Diafi43E«£«JEiK6 4 
4s, X-T-y^|H]!^9ti, ±5EO«^»clE5-r^ 0 1 6fc 

# (x-r>y^io]gs9^H) *rsk e]&bi«, mzmmm 



(1 -2-6) 



1 t\ -J5tfW.mi&t&\5\&7 0©tfctfj«B?7 5fc:88R£ 
nfcSS7 2t, ffin7 2 ©flMf£5£«EES 7 4 (31— 
(DfllE) l/c«l£tffi (GND) tcSiRWtc^ 

stES7 3 st; 7 4omffiti. msojasfcfettstti 

■Pftv^-frtt, jE«BEig7 3Rtf7 4£«*P£ LfcfllEE 
Wfilsll&fcKttTlRlWEteSllE LT t> <fc \,\ 

[0 10 5] d<DXY-y?-|s]£g9«\ ^BS&CT^— K 
<D&£lZit%.W£M7 4^^JrC7 2 (C^MLTtB*«EE 
Vz 1 *ffl2j£-£5©K:*rU KOint 

±LTtt5±)«£EV z 2J&aj**-e-S<fc5fc4oTl/^«, 
ftfe, 0 1 8 fcfcl^Ttt, «g#*&II]g&7 0©t£l2«EE 

V z 2 Kj^®tf&^gB# (*^y^[s]Sg9, 
4 4 if) J&^H&LTjjVTo 

[0 10 6] ^BiBa^- KO«^0«B«l& 

(HSg7 OfC&l^T, ^*EES7 3O0*Ctc:i3^5*EE* 

V 7 3 mE.<DU&<QWi% a73tU Mfflg7 4 © 
O'CHrfetf^ttJE^V 7 4, «E©iaK4gE*a 74k 
U m±)^7 5O0"1Ct<:43tt««E*V7 5, mi±<D 
t^JS^JBa^" a7 5tL v Sin 7 K 7 2 <E>JgJnffi£*-ft 
fhR7 1, R72fct5k > t °CfCfctt^tli^«l±V 
7 5 (=Vzl) tt, JXT<D5£ (5 8) tasns. 
[0 10 7] 



[0 10 4] 

0 1 7 © 7 0 fci\ ffiTO*&(HlgS 4 <Dm 6 ^«SJ&!S*5Vf 

EiKig-ea&So c©«K08&nis&7 o U).«, — 

(l+a75xt)xV75=(l+a74Xt)xV74xR7 1/(R7 1 + 

R 7 2) + ( 1 +a 7 3 X t )X V 7 3 X 

R 7 2/(R 7 1 +R 7 2) (5 8) 

[0108] CCX\ V73=V74i:U S (58) "Tilfc*^**. 

<Dt;m*&mtfflvmmcm$-r2>£, s (59) t-g [0109] 

(l+a75xt)xV75=(l+(a74xA7 + a73xB7)xt)x 

V 7 4 (5 9) 

A7 = R71/(R71+R 7 2) (6 0) £tlc&9. SS^JlBa 7 5liS (6 2) T»g-rci:*< 

B 7 = R 7 2/(R 7 1 +R 7 2) (61) 

[0 110] #f£, (5 9) ©£ffli:*riZl£ittR-r5 [0 111] 

a75 = a74/(l+C7)+a73XC7/(l+C 7) (6 2) 

CcT, C 7 =R 7 2/R 7 1 (6 3) 

C7=(a74-a7 5)/(a 7 5- a 7 3) (6 4) 

[0 1 1 2] 5£ (6 3) <k9fitaffi.T*dt«hSC 7 uT'« iSS^JBEa 7 3 =-0. 0 5 5 [%], a 7 4 = 

IEfSn?fc5fr?>, x£ (6 4) £9 C 7 > 0 t&-l> «fc ? (C -0. 2 [%] «DB#{C{gJg^J@B a 7 5 = - 0 . 1 [%] 

SS'AJlEa 7 3~a 7 5 £aS£ Lftttny^ 5>&U\, £ fCpiTT ?>*§1=r©ffinfl R 7 K R 7 2 ©ISltO^ 



TWimt&o S (64) Egg^JgEa 7 3~a 7 5<DM 
*tt\?2>t. R 7 2/R 7 1=2 0/9 
If, R7 1=90 [kQ] , R72 = 200 [kQ] t 
£<Dl)UW\sl%&7 Ofi, rSje^JSEa 

7 5=-o. i [%] Eisig-rsci^-e^o 
[0113] cntc^LT, n>^m.7rs=e-Y(om^(om 
w&i&m&i on. mi 8E^Lfc<£5E^«EEjii7 3 
/-at^ffioTtB^mjiv z 2^m±)-r§fc4t), tJb±i«j± 

V z 2 ©igS^)iHti^«E^ 7 3©*ae£JfEi:lR]-lC8! 
IJn^i^C^otv^o &*J, t "CEfctf^ftEEV 
7 5 (=Vz2) &t>*Sg£JiEa 7 5 ti\ iXT©<fc 5 E 

[01 14] (l+a75xt)xV75=(R72/(R 
7 l+R72))xV73x(l+a73Xt) 
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